E-"'W:'-'-:'-:'; 


r^rr 


INDEX 

THE  RECLAMATION  ERA.    VOLUME  XXX 

For  the  year  1940 


Page  number  for  separate  issues 


No.         Month 

1.  January 1-32 

2.  February 33-60 

3.  March 61-92 

4.  April 93-124 

5.  May 125-156 

6.  June 157-188 


No.        Month  Pages 

7.  July 189-212 

8.  August 213-244 

9.  September 245-276 

10.  October 277-300 

11.  November 301-324 

12.  December 325-356 


Agency  Valley  Dam,  paraixjt  wall  on 106 

Airports  serving  Federal  reclamation  projects 280 

Alamo  River  crossing,  construction  of  the 66 

Alien  registration  dead-line  December  26,  1940_  _       324 

Aliens,  compulsory  registration  of 274 

All-American  Canal  and  Gila  projects,  visitors 

to 233 

All-American  Canal  celebration 314 

All-American  Canal,  construction  methods  and 

progress  on  the  Coachella  Vjranch  of  the 335 

All-American  Canal,  power  drops  on 46 

All-American  Canal  project — temperature  con- 
trol  of   concrete   mixing   water   in    Imperial 

Valley 288 

Ail-Americans  in  Imperial  Valley 331 

Altus  project,  Oklahoma,  name  changed  to 165 

American  Society  of  Agricultural  Engineers  con- 
venes in  Chicago,  December  2-6,  1940 344 

American  Society  of  Agricultural  Engineers  holds 

annual  meeting 235 

American  Society  of  Civil  Engineers,  convention 

of - 245 

American  Society   of  Civil  Engineers,   Denver 

office  holds  open  house  for 247 

American   Society   of  Civil   Engineers,   Denver 

office  host  to,  July  24-27 189 

Ainuial  report  of  the  Secretary  of  the  Interior, 

fiscal  year  1939 60 

Antispeculation  law  succeeding  on  the  Owyhee 

project 165 

Appropriations    for    Bureau    of    Reclamation, 

fiscal  year  1941 August,  2d  cover  page 

Argentina,  irrigation  in 150 

Articles  on  irrigation  and  related  subjects.  87,  152,  286 
Assistant  to  the  Secretary  in  Charge  of  Land 
Utilization — new  office  created  in  Interior  De- 
partment        155 


Page  • 
Associated    Engineers    of    the     University    of 

Nevada  meet 154 

Associated    General    Contractors    of    America, 

meeting  of 58 

Auxiliary  works  on  reclamation  projects 206 


B 


Balcom,  R.  B.,  Combine  business  with  pleasure 

in  tree-planting  on  the  farm 54 

Balcom,  R.  B.,   The  recreational  development 

of  Lake  Minatare 129 

Banks,  F.  A.,  awarded  degree  of  Doctor  of  En- 
gineering        263 

Bannister,  L.  Ward,  National  Resources  Plan- 
ning Board,  how  it  should  be  constituted 7 

Barbecue,  Southwestern  project 153 

Barrows,  Harlan  H.,  Water  conservation  possi- 
bilities on  the  Northern  Great  Plains 8 

Beemer,  John  A.,  Construction  progress  at  Deer 

Creek  Dam 166 

Belter,  Alfred  Florian,  Assistant  to  the  Secretary 

of  the  Interior 108 

Belle  Fourche  Dam,  improvements  to 115 

Belle  Fourche  power 114 

Bezold,  Goldie  L.,  Colorado-Big  Thompson  proj- 
ect headquarters  camp  vacation  land 82 

Bismarck  project.  North  Dakota,  and  Mirage 
Flats  project,  Nebraska,  approved  for  con- 
struction         155 

Bitner,    M.    S.,    The    Colorado-Big   Thompson 

project 267 

Black  Canyon  Canal  structures,  contract  awarded 

for 248 

Blout,  E.  A.,  Inverted  siphons.  Gravity  Main 

Canal,  Gila  project,  Arizona 33 

Boca  dam,  improvement  activities  at 347 

Bonneville  to  market  Grand  Coulee  power 322 


Boulder    Canyon    project    final    reports   series, 

three  additional  bulletins  of  available. -  -  315 

Boulder  Canyon  project,  Lake  Mead  storage —  272 

Boulder  City  residential  leases 317 

Boulder  City  to  have  high  school 154 

Boulder  Dam  amphitheater 79 

Boulder  Dam,  exhibit  building  to  be  erected  at.  59 

Boulder  Dam,  nine  generators  now  operate  at. .  334 

Boulder  Dam,  power  operations  at 276 

Boulder  Dam,  put  it  on  vacation  itinerary 259 

Boulder  Dam  receives  transformer  from  Pitts- 
field,  Mass 88 

Boulder    Dam,    Secretary    Ickea   orders    addi- 
tional power  equipment  for .-.  317 

Boulder  Dam,  technical  investigations  at 162 

Boulder  power  plant,  notice  of  change  of  visiting 

hours  to  the 57 

Boulder  power  plant — power  production  at,  in- 
creasing rapidly .-  104 

Boulder  transmission  liiir                          —  108 

Broccoli  grown  on  Orland  project 71 

Brooks,  Col.  Alexander  McD.,  dies... 287 

Bryant,     E.     P.,     transformer     transportation 

troubles 88 

Buffalo  Rapids  project,  Montana,  construction 

features  of  the  Glendive  Unit 125 

Buford-Trcnton  project,  Great  Plains  program 

includes  construction  of 234 

Bunger,  M.  E.,  felicitated  by  associates 31 

Bureau  of  Reclamation  construction  program, 

the _ 61 

Burnett,    D.    R.,   Construction  features  of  the 

Glendive  Unit,  Buffalo  Rapids  project 125 


Caden,  Harry,  retires  August  31,  1940 210 

Canal  lining,  machine  methods  of,  on  Roza  divi- 
sion, Vakima  projects 222 

Canal  maintenance,  improved  methods  in 12 

Canals 196 

Carlsbad  improvements .. 110 

Carlsbad  project,  industrial  development  on  the.  1 10 
Case,  Francis,  M.  C,  The  Great  Plains  program 

in  Congress 15 

Cattle,  Orland,  score  at  Lassen  County  Fair 354 

Census  of  housing,  the  Nation's  first . 41 

Census  of  population,  the  1940 105 

Central  Valley  and  Columbia  Basin  projects  to 

provide  many  homes, ..._«. 299 

Central  Valley  milestones.. 285 

Central  Valley  project,  Contra  Costa  Canal  in 

operation 329 

Central  Valley  project,  Friant:   A  modem  con- 

stniction  community 327 

Central  Valley  project,  Shasta  Dam,  the  project 

of  good  venture HI 

Central  Valley  project,  the  place  of  Shasta  Dam 

In  the ..  326 


Pus 

Central    Valley    project,    traveling    cranes    for 

Shasta  Dam  power  plant L 352 

Chambers,  R.  O.,  death  of,  on  November  26, 

1940 354 

Chisholm,  Francis  A.,  4-H  Club  work  on  the 

Shoshone  project 220 

Civilian  Conservation  Corps  accomplishments  on 

Federal  reclamation  projects,  fiscal  year  1 940. .       318 

Closure  gates,  CoUmibia  Basin  project,  Wash- 
ington   70 

Colorado-Big  Thompson  project — earth-fill  con- 
struction, Green  Mountain  dam 289 

C<ilorado-Big  Thompson  project,  headquarters 

Camp  V^acatipn  land 82 

Colorado-Big  Thompson  project,   inauguration 

ceremonies  for  Continental  Divide  tunnel 252 

Colorado-Big  Thompson  project-^safety  diver- 
sion tunnel  and  shafts.  Green  Mountain  Dam 
and.  iH)wer  plant 131 

Colorado-Big  Thompson  project,  school  facilities 

and  instruction  at  Green  Moimtain  Dam 119 

Colorado-Big  Thompson  project,  the 267 

Colorado-Big  Thomjwon  project,  the  contractor's 
camps  at  Green  Mountain  Dam 120 

Colorado-Big    Thompson    project    visited    by 

Colorado  Society  of  Engineers 59 

Colorado  River  film  strip  available 110 

Colorado   River  project — -Marshall  Ford  Dam 

starts  work 287 

Columbia  Basin  and  Central  Valley  projects  to 

provide  many  homes 299 

Columbia  Basin  projiH^t,  boating  on  the  Grand 

Coulee  Dam  reser\oir 349 

Columbia  Basin  project,  closure  gates 70 

Columbia  Basin  project,  joint  investigations 219 

Columbia  Basin  project,  land  classification 172 

Columbia  Basin  projwt,  migratory  fish  control .  72 

Columbia  Basin  project,  transplanting  the  mi- 
gratory salmon  and  steelhead  of  the  Upper 
Columbia  River 175 

Conservation    Bulletins,     Department    of    the 

Interior 103 

Construction    methods    and    progress    on    the 

Coachella  branch  of  the  Ail-American  Canal..       335 

Construction  of  reclamation  projects 193 

Construction  repayments,  new  projects  start 59 

Continental  Divide  Tunnel  contract  awarded 155 

Continental  Divide  Tunnel,  inauguration  cere- 
monies for 252 

Contra  Costa  Canal  in  operation 329 

Contractors,  notes  for 30,  53.  86,  114, 

149,  171,  210,  240.  273.  291,  321,  353 

Cooperation — Corps  of  P^ngineers  and  Bureau  of 

Reclamation 93 

Corkins,  C.  L.,  and  A.  B.  Elledgc,  Continuous 

burning  to  eradicate  noxious  weeds 140 

Corkins,  C.  L.,  Methods  of  noxious  weed  control .         21 

Coetello,  Gladys  R.,  Irrigation  history  and  re- 
•ettlemeot  on  Milk  River  project 136,  170,  231 


^ 


Page 

Grain,  Harry,  death  of,  on  November  13,  1940_  .  354 

Crane  Prairie  Dam  completed 249 

Crane  Prairie  Dam  5G  percent  complete  at  end  of 

1939  construction  season 58 

Crop  yields  on  Nevada  projects,  cause  of  decline 

in 214 

D 

Dacey,  Edward  A.,  1877-1940 130 

Dams,  reclamation 194 

Dams,  World's  five  largest  concrete 42 

Debler,  E.  B.,  Stabilization  by  irrigation 309 

Deer  Creek  Dam,  construction  progress  at 166 

Defense  agency,  Reclamation  ruled 315 

Defense  Resources  Committee  appointed 258 

Degrees  (honorary)  conferred  on  S.  O.  Harper, 

K.  B.  Keener,  and  F.  A.  Banks 262 

Denver  office  holds  open  house  for  ASCE 247 

Department    of    Agriculture    Club    formed    in 

Reno 143 

Departmental  order  gives  official  assignments.  _  275 
Departmental   Order  No.    1466,  creating  office 
of  Assistant  to  the  Secretary  in  Charge  of 

Land  Utilization,  issued 155 

Deschutes    project.    Crane   Prairie   Dam    com- 
pleted   249 

Designs  and  specifications,  reclamation 192 

Diagram — Investigations  in  progress 190 

Ditches,  clean,  pay  dividends 182 

Drainage  and  clearing — desirability  and  method.  14 

Drainage  (land)  and  flood  protection 150 

Duke  University  now  has  college  of  engineering.  60 
Durant,    Richard    K.,    Power    drops    on    Ail- 
American  Canal 46 

E 

Earth-fill  construction.  Green  Mountain  Dam, 

Colorado-Big  Thompson  project 289 

East  Highline  Canal,  water  turned  into 314 

Eden    project,    Wyoming,    approved    for    con- 
struction    290 

Elephant  Butte  power 109 

EUedge,  A.  B.,  and  C.  L.  Corkins,  Continuous 

burning  to  eradicate  noxious  weeds 140 

Ely,  Mrs.  Sims,  dies  January  7,  1940 37 

Engineering    profession    offers    broadened    op- 
portunities   213 

Exhibit  building  to  be  erected  at  Boulder  dam.  .')9 


Farm  and  home  opportunities 84,  117,  236,  312 

Farm  cooperatives,  Umatilla 50 

Farmer,  Charles  W.,  retires 29 

Farmer's  Irrigation  Guide  published 24 

Federal  Reclamation  Act,  Thirty-eighth  Anni- 
versary of June,  2d   cover  page 

Federal  reclamation,  the  results  of 208 

Film,  showing  of  irrigation 186 


Page 
Finch,   H.    D.,   Irish   cobbler  potatoes   on  the 

Grand  Valley  project 107 

Fish  control,  migratory,  Columbia  Basin  project.  72 
Fish  hatchery  at  Leavenworth,  Wash.,  essential 

features  of  the 342 

Fish  planted  in  Owyhee  waters 154 

Fish  rearing  pond,  Shoshone 128 

Fisher,  C.  C,  placed  in  charge  of  preliminary 

investigations  in  Williamette  Valley,  Oreg 68 

Five-acre  Tract  Act  of  1938 274 

Floating  pan.s  in  Lake  Mead,  use  of 316 

Floating-ring   gate  and   glory-hole   spillway   at 

Owyhee  Dam 226 

Flood  protection  and  land  drainage 150 

Fly,  Benjamin  F.,  dies  December  10,  1939 32 

Forest  Depletion  in  Outline — Booklet  issued  by 

the  Northwest  Regional  Council 279 

Four-H  Club  work  on  Shoshone  project 220 

Fresno  Dam  completed 150 

Fresno  Dam,  Montanans  dedicate 31 

Friant:   A  modern  construction  community 327 

Friends  of  the  Land  society  formed 154 

Froage,     Lloyd     V.,    Outlet    works    at    Grand 

Coulee  Dam 215 

Fundamentals  of  Irrigation,  new  sound  movie 

available 83 

Future  Farmers  of  America,   activities  of  the 

Shoshone  Chapter  of 221 


G 


Gila  project,  Arizona,  inverted  siphons,  Gravity 

Main  Canal 33 

Gladiolus  grown  commercially  in  the  Yakima 

Valley 34 1 

Glendive  Unit,  construction  features  of  the 125 

Glenn  County  fair,  Orland  project 186 

Golden  Gate  International  Exposition  reopened 

May  25 154 

Golz6,    Alfred    R.,    CCC    accomplishments    on 

Federal  reclamation  projects,  fiscal  year  1940.  318 

Grand  Coulee  contracts  awarded 266 

Grand    Coulee    Dam   and   power   plant,    giartt 

transformers  ordered  for 148 

Grand    Coulee    Dam    construction    progresses 

rapidly 218 

Grand  Coulee  Dam,  outlet  works  at 215 

Grand  Coulee  Dam  reservoir,  bdating  on  the 349 

Grand  Coulee  Dam— To  a  Waterfall 275 

Grand  Coulee  power,  Bonneville  to  market 322 

Grand  Valley  project,  Irish  cobbler  potatoes  on.  107 

Grassy  Lake  Reservoir  completed 103 

Gravity    Main    Canal,    Gila    project,    inverted 

siphons 33 

Great  Plains  (the)  program  in  Congress 15 

Great  Plains  program  includes  construction  of 

Buford-Trenton  project 234 

Green  Mountain  Dam  and  power  plant — safety 

diversion  tunnel  and  shafts 131 


Green  Mountain  Dam,  earth-fill  construction.. 

Graen  Mountain  Daiu,  progresss  at 

Green  Mountain  Dam,  school  facilities  and  in- 
struction at - - 

Green  Mountain  Dam,  the  contractor's  camps 
at - _ 

Grigg,  Mrs.  Sarah,  dies  January  3,  1940 - 

H 


Page 

289 

52 

119 

120 
91 


Harding,  Edward  Joseph,  death  of,  on  October 

5,  1940 324 

Harijer,  8.  O.,  addresses  ASCE  in  Denver 245 

Harper,  8.  O.,  appointed  Chief  Engineer 

September  2d  cover  page 
Harper,  S.   O.,  awarded  degree  of   Doctor  of 

Science 262 

Harris,  Ir\-ing  C,  Power  production  at  Boulder 

power  plant  increasing  rapidl.v 104 

Hartmau,  J.  P.,  Potato  testing  on  Uncompahgre 

project 110 

Heart  Mountain  contract  awarded  for  additional 

construction. _ 315 

Henderson,  C.   A.,   Potato  nematode  field  in- 
vestigations  122 

Hill,  Sterling  B.,  Transplanting  the  migratory 

salmon  and  steelhead  of  the  Upper  Columbia 

River.. 175 

Bines,  A.   R.,  Friant:  A  modem  construction 

community 327 

Holiday  grcetiiifs December,  2d  cover  page 

Huml)oldt  project,  model  of  Rye  Patch   Dam 

wins  recognition 261 

Humbokit   project,   Nevada,   combining   water 

users'  activities  on 258 

Hutton,  8.  E.,  Essential  features  of  the  Bureau's 

fish  hatchery  at  Ix-avenworth,  Wash 342 

Hydraulic  and  Excavation  Tables,  eighth  edition 

of  available 273 

Hydroelectric  power  in  Reclamation,  the  place 

of - 157 

I 

lekes,  Harold  L.,  Secretary,  Additional  power 

equipment  for  Boulder  Dam 317 

lokes,  Harold  L.,  Secretary,  Message  to  National 

Reclamation  Association  Convention 

October,  2d  cover  page 
lekM,    Harold    L.,    Secretary,    Proposes    small 

projects Febnmry ,  2d  rovi-r  page 

Idaho  weed  program SO 

Imperial  Valley,  All- Americans  in. ^  .  331 

ImiM-rinl  Valley,  tom|>eraturc  control  of  concrete 

mixing  water  in  the. . .    .       288 

Interior  Drpartmoiit  Itogins  fall  office  hours...  263 

Interior  De[>artnieiit  motion-picture  service. ...         92 
Interior    l)rt>artniont    summer    working    hours 

effective  April  15 154 

iBtoratatc  migrations  investigationa .......       304 


Psf* 
Investigations  in  progress  as  of  June  1,  1940 

(diagram) 190 

Irish   cobbler   potatoes   on    the    Grand    Valley 

project . 107 

Irrigation  conventions,  schedule  of 235 

Irrigation  in  Argentina 150 

Irrigation,  stabilization  by ._.._. 309 


Jacobson,  C.  B.,  Salt  Lake  aqueduct 250 

Johnson,  F.  M.  S.  (Maj.),  The  effect  of  Shasta 

Dam  on  navigation  and  flood  control 38 

Johnson,  H.  H.,  becomes  field  suiM.>rvisor  of  Mon- 
tana and  northern  Wyoming  projects 299 

Johnson,  H.  H.,  rt-covering  from  accident 178 

Johnson,  Tom  R.,  E.vcavation  for  Parker  Dam 

power  plant 337 

Johnston,  W.  W.,  Land  classification,  Columbia 

Basin  project 172 

K 

Kachess    reservoir    area,    clearing    with    CCC 

forces _ 77 

Kearney,  Charles  M.,  The  domestic  sugar  prol>- 

lem 1 

Keener,   K.   B.,  awarded  degree  of  Doctor  of 

Science 262 

Kendrick  project  ])ower  system 94 

Kings  River  project  declared  feasible 91 

Kirgis,  Fre<leric  L.,  addresses  National  Reclama- 
tion Association 278 

Klamath  building  operations . . 108 

Klamath  project,  construction  on  Modoc  divi- 
sion  _ 354 

Koppen,  E.  C,  dies  on  Novemlx!r  25,  1940 354 


Lake  Mead  storage 272 

I^ke  Mead,  use  of  floating  pans  in 316 

Lake  Minatare,  recreational  development  of 129 

Land  classification,  Columbia  Basin  project 172 

Land  drainage  and  flood  i)rotootion 1 50 

Land  use,  soil  cunservatiuii  and  water  facilities. .  4 

Lawrence,  J.  R.,  and  C.  White,  All-Americans  in 

Imperial  Valley. „ 331 

I^wrence,    J.    R.,    Construction    methods    and 
progress  on  the  Coachella  branrh  <>f  the  All- 

Anieriran  Canal 335 

I^wrenre,  J.  R.,  Construction  of  Alamo  River 

crossing 66 

I^wrcnce,  J.   R.,  Temperature  control  of  con- 
crete mixing  water  in  lm|icrial  Valley 288 

I^Felx-r,  Charles  L.,  Rerlamation  represented  at 

county  and  Slate  fairs,  Tucunirarl  project 350 

U-ighUin,  Rolwrt  8.,  Model  of  Rye  Patch  Dam 

w ins  recognition _ _.       261 

Lum|>re,    Henry   L.,   Parapet   wall  on   Agency 

Valley  Dam 106 


Page 
M 

Machine  methods  of  canal  linmg,  Roza  division, 

Yakima  project 222 

Mancos  project,  Colorado,  approved  for  con- 
struction        353 

Map,  Federal  Irrigation  Projects,  May  1940 201 

Map  of  Gila  project  (new)  available 58 

Map  of  portions  of  Nevada  and  California  avail- 
able          92 

Maps  (new)  of  Boulder  and  Buffalo  Rapids  proj- 
ects available 312 

Maps  (new)  of  main  power  transmission  lines  in 
Western  United  States  and  the  Central  Valley 

project  available 200 

Marshall  Ford  Dam  starts  work 287 

Matthews,  I.  J.,  Kendrick  project  power  system.         94 
Mattison,    Allen,    Transmission    lines    on    the 

Parker  Dam  power  project 237 

Mead,    Tom    C,    Technical    investigations    at 

Boulder  Dam 162 

Mead,  Tom  C,   Use  of  floating  pans  in  Lake 

Mead 316 

Mexican    officials    visit    Washington    office    of 

Bureau 279 

Migrant  farmer  problem  in  the  West,  Reclama- 
tion offers  solution  for 304 

Milk  River  community  life 98 

Milk  River  project  farms,  cultural  development 

of 346 

Milk  River  project,  Montana,  irrigation  history 

and  resettlement  on 136,  170,  231 

Mirage  Flats  project,  Nebraska,  and  Bismarck 
I)roject,  North  Dakota,  approved  for  con- 
struction         155 

Mitchell,  L.  H.,  Clean  ditches  pay  dividends 182 

Modoc  division,  Klamath  project,  construction 

on 354 

Monuments  to  the  living 42 

Motion-picture  service.  Interior  Department 92 

Movie     "Fundamentals     of     Irrigation,"     new 

sound 83 

Museum,  the,  at  Guernsey,  Wyo 184 

Mutch,   H.   W.,   Preconstruction  investigations, 

Tucumcari  project 270 

N 

Names    of    projects    and    project    features    in 

Reclamation  territory.  Origin  of 63, 

100,  144,  179,  241,  253,  294 

National  defense  message  to  women 351 

National  Reclamation  Association  Convention 
addressed  by  IVederic  L.  Kirgis 278 

National  Reclamation  Association  Convention 
addressed  by  Reclamation  Commissioner 
Page ! 277 

National  Reclamation  Association  Convention 
held  at  Great  Falls,  Montana,  September 
24-26,  1940 301 


Page 

National  Reclamation  Association,  convention 
of  at  Great  Falls,  Mont 277 

National  Reclamation  Association  Convention, 

President  Roosevelt  greets  _   November,  2d  cover  page 

National  Reclamation  Association  Convention, 
Secretary  Ickes'  message  to.  October,  2d  cover  page 

National  Reclamation  Association  to  convene  in 
September 154 

National  Resources  Planning  Board,  how  it 
should  be  constituted 7 

National  Rivers  and  Harbors  Congress,  annual 

convention 90 

Nielsen,  Carl  J.,  The  Snow  Lake  tunnel,  Co- 
lumbia Basin  project,  migratory  fish  control..  72 

North  Platte  project,  the  recreational  develop- 
ment of  Lake  Minatare 129 

Northwest  Regional  Council  issues  three  book- 
lets        279 

Noxious  weed  control,  methods  of 21 

O 

O'Connor,  James  F.,  M.  C,  Sugar  beet  acreage 

on  Reclamation  projects 3 

Organization    of    the    Bureau    of    Reclamation, 

functional 212 

Orland  cattle  score  at  Lassen  County  Fair 354 

Orland  farm  operations 186 

Orland  grows  first  crop  of  broccoli 71 

Orland  water  supply igB 

Owyhee  Dam,  floating-ring  gate  and  glory-hole 

spillway  at 226 

Owyhee  project,  antispeculation  law  succeeding 

on  the 165 

Owyhee  waters,  fish  planted  in 154 


Pacific  Northwest  Resources  in  Outline,  booklet 

issued  by  the  Northwest  Regional  Council 279 

Page,  John  C,  Commissioner,  addresses  National 

Reclamation  Association  Convention 277 

Page,  John  C,  Commissioner,  Cooperation — 
Corps  of  Engineers  and  Bureau  of  Reclama- 
tion  93 

Page,  John  C,  Commissioner,  Engineering  pro- 
fession offers  broadened  opportunities 213 

Page,  John  C,  Commissioner,  Holiday  greet- 
ings    December  2d  cover  page 

Page,  John  C,  Commissioner,  Reclamation 
offers  solution  for  migrant  farmer  problem  in 
tiie  West 304 

Page,  John  C,  Commissioner,  Sacramento  River 

flood AfWil,  2d  cover  page 

Page,  John  C,  Commissioner,  The  broad  view  of 
reclamation 246 

Page,  John  C,  Commissioner,  The  Bureau  of 
Reclamation  construction  program 61 


Page 
Page,    John    C,    Commissioner,    thirty-eighth 

aoniversary    of    Federal    Reclamation    Act 

June,  2d  cover  page 

Paprika  peppers  grown  on  Yakima  project 354 

Parap<'t  wall  on  Agency  Valley  Dam -  106 

Parker  contract  awarded  on  May  9,  1940_ .....  169 

Parker  Dam  power 91 

Parker  Dam  power  plant,  excavation  for 337 

Parker  Dam  power  project,  structures  on  to  be 

protected 352 

Parker  Dam  power  project  to  satisfy  demand  for 

power 340 

Parker  Dam  power  project,  transmission  lines 

on  the. 237 

Pond,  Effie  R.,  Cultural  development  of  Milk 

River  project  farms. 346 

Potato  nematode  field  investigations 122 

Potato  testing  on  Uncompahgre  project. 110 

Power  at  Parker  Dam - 91 

Power,  Bonneville  to  market  Grand  Coulee 322 

Power  developments,  location  of  (general  map) . .  203 

Power  drops  on  AU-American  Canal 46 

Power  operations  at  Boulder  Dam 276 

Power  plants,  data  on 160 

Power  policy  of  Interior  Department 

March,  2d  cover  page 
Power  production  at  Boulder  power  plant  in- 
creasing rapidly 104 

Power,  Reclamation  hydroelectric 198 

Power  system,  Kendrick  project 94 

Preconstruction,  project  planning 190 

Preston,  Porter  J.,  elected  president  Colorado 

Society  of  Engineers 90 

Price,  Robert  M.,  dies 79 

Projects,  small.  Secretary  lekeapropoaea 

February,  2d  cover  page 
Provo  River  project,  Salt  Lake  aqueduct  under 

construction... - 250 

Provo  River  project,  Utah,  construction  progress 

at  Deer  Creek  Dam 166 

Public  land  opening  on  Sun  River  slope  division.  71 

Pumping  plants.  Federal  Reclamation          204 

R 

Reclamation,  a  builder  of  the  Nation 189 

Reclamation  appropriations,  fiscal  year  1941 

January  2d  cover  page 

Reclamation  Archives,  a  gem  from —  82 

Reclamation    Era   (The),   bound   volumea  re- 
ceived   273 

Reclamation  ofTcrs  solution  for  migrant  farmer 

problem  In  the  West -  304 

Reclamation  reprrsentod  at  county  and  State 

fairs,  Tucumrari  project - - .  -  350 

Reclamation  ruh-d  defense  agency  315 

Reclamation,  the  broad  view  of -  246 

Recreation,  boating  on  the  Grand  Coulee  T)aiii 

TCMrroir...                                      349 


Fag* 

Recreational  development  of  Lake  Minatare. 129 

Redhead  duck  stages  a  comeback 59 

Repayments,  new  projects  start  construction 59 

Riddell,  Harry  S.,  Shasta  Dam  the  project  of 

good  venture Ill 

Riverton  has  record  crop  year 52 

Robertson,  J.  T.,  Commercial  gladiolus  in  the 

Yakima  Valley 341 

Robinson,  W.  H.,  Improved  methods  in  canal 

maintenance 12 

Roosevelt,  Franklin  D.,  President,  A  Proclama- 
tion— Travel  America  Y'ear May,  2d  cover  page 

Roosevelt,  Franklin  D.,  President,  sends  greetings 
to  National  Reclamation  Association 

November,  2d  cover  page 
Roscndom,    Philip   A.,   represents    Bureau   on 

Federal  Board  of  Surveys  and  Maiw 341 

Ross,  M.  S.,  Construction  of  Spring  City  tunnel.  264 

Rye  Patch  Dam,  model  of,  wins  recognition 261 

S 

Sacramento  River  flood.. April,  2d  cover  page 

Salmon    and    steelhead    (migratory)    of    Upper 

Columbia  River,  transplanting  the 175 

Salmon  at  Grand  Coulee  Dam 354 

Salt  Lake  aqueduct,  the  purpose  of 250 

Salt  River  directors  inspect  new  power  line 69 

San  Luis  project  feasible 123 

Sanpete  project,   construction  of  Spring  City 

tunnel 264 

Schnurr,  Mae  A.,  Airports  serving  Federal  rec- 
lamation projects 280 

School    facilities    and    instruction    at    Green 

Mountain  Dam 119 

Shasta  Dam  power  plant,  traveling  cranes  for..  352 
Shasta  Dam,  the  effect  of,  on  navigation  and 

flood  control 38 

Shasta  Dam,  the  place  of,  in  the  Central  Valley 

project 325 

Shasta  Dam ,  the  project  of  good  venture Ill 

Shellenberger,  Aldus  H.,  dies  February  25,  1940.  91 

Shoshone  Chapter  of  FFA,  activities  of  the 221 

Shoshone  fish  rearing  pond - 128 

Shoshone  project,  building  activities  on 148 

Sikcs,  John  F.,  reports  for  duty  in  United  States 

Navy 292 

Siphons,   inverted,   Gravity    Muin   canal.    Gila 

project 33 

Skinner,  Robert  F.,  1891-1940 143 

Slavik,  Walter  K.  M.,  Monuments  to  the  living.  42 
Smith,  I<owiN  G.,  Floating-ring  gate  and  glory- 
hole  spillwav  at  Owyhee  Dam .    -- 226 

Smith,  Orrin  C,  dicK  on  July  5,  1940 266 

Snow  Lake  tunnel,  Columbia  Basin  project,  the.  72 
Soil  Conti«>r\-atioii  in  Outline,  booklet  issued  by 

the  Northwest  Regional  Council 279 

Sk)und  fibn  "Weeds"  released  by  Bureau  of  Rec- 
lamation.                              143 


Page 

Southwestern  project  barbecue 153 

Spence,  H.  L.,  Jr.,  Idaho  weed  program 80 

Spencer,  F.  M.,  Combining  water  users'  activi- 
ties, Humboldt  project,  Nevada 258 

Spring  City  Tunnel,  construction  of 264 

Stabilization  bj'  irrigation 309 

State,  what  the,  ought  to  do  for  relcamation  in 

planning  and  cooperation 19 

Stockyards,  modern,  for  Yakima 87 

Stone,  Clifford  H.,  What  the  State  ought  to  do 

for  reclamation  in  planning  and  cooperation..  19 
Stubblefield,    Garfield,    Contra   Costa   canal  in 

operation 329 

Stuver,  Deane  S.,  assigned  to  Deschutes  project 

as  construction  engineer 68 

Sugar  beet  acreage  on  Reclamation  projects 3 

Sugar   beets   in    Yakima    Valley,    16,000   acres 

under  contract 266 

Sugar  problem,  the  domestic 1 

Swanton,  Walter  I.,  Articles  on  irrigation  and 

related  subjects 87,  152,  286 

Swanton,  Walter  I.,  elected  supervisor.  District 

of  Columbia  Society  of  Professional  Engineers.  37 

Swanton,  Walter  I.,  retires  September  30,  1940..  292 


Taylor,  Paul,  Clearing  Kachess  reservoir  with 

CCC  forces 77 

Temperature  control  of  concrete  mixing  water  in 

Imperial  Valley 288 

Tennessee  Valley  Administration  report  avail- 
able        214 

Teutsch,  William  L.,  Umatilla  farm  coopera- 
tives      50 

Transformer  transported  from  Pittsfield,  Mass., 

to  Boulder  Dam 88 

Transmission   lines,   constructed  by  Bureau  of 

Reclamation 202 

Transmission   lines   of  the  Parker  Dam  power 

project --       237 

Travel  America  Year — Presidential  Proclama- 
tion  May,  2d  cover  page 

Tree-planting   on   the   farm,   combine   business 

with  pleasure  in 54 

Trimble,  William  H.,  1885-1940 143 

Truckee  Storage  project,  improvement  activities 

at  Boca  Dam 347 

Tucumcari  project,  preconstruction  investiga- 
tions        270 

Tucumcari  project,  Reclamation  represented  at 

county  and  State  fairs 350 

TJ 

Umatilla  farm  cooperatives 50 

Uncompahgre  project,  potato  testing  on 110 


Fact 
V 

Vacation  land,  Colorado-Big  Thompson  project 
headquarters  camp 82 

Vale  project  water  supply 165 

Van  Dresser,  Cleland,  Redhead  duck  stages  a 

comeback 59 

Van  Dresser,  Cleland,  Wildlife  restoration  week 
in  third  annual  meeting 58 

Van  Sickle,  Paul  G.,  Safety  diversion  tunnel  and 
shafts.  Green  Mountain  Dam  and  power 
plant 131 

W 

Walter,  Raymond  F.,  Chief  Engineer,  dies  June 
30,  1940 July,  2d  cover  page 

Ward,    R.    B.,    Earth-fill    construction,    Green 

Mountain  Dam 289 

Warne,  William  E.,  Drainage  and  clearing,  de- 
sirability and  method 14 

Washington  Irrigation  Institute,  twenty-seventh      • 
annual  meeting  of 26 

Water  conservation  possibilities  on  the  Northern 

Great  Plains 8 

Water  laws  (new)  needed  in  the  West 18 

Weed  program,  Idaho 80 

Weeds,  continuous  burning  to  eradicate  noxious.       140 

"Weeds,"    sound   film   released   by    Bureau   of 

Reclamation 143 

White,  C,  and  J.  R.  Lawrence,  All- Americans 
in  Imperial  Valley 331 

Wiecking,  E.  H.,  Land  use,  soil  conservation  and 

water  facilities 4 

Wildlife  restoration  week  in  third  annual  meet- 
ing          58 

Windle,   Helen   L.,   Activities  of  the  Shoshone 

Chapter  of  FFA 221 

Wirtz,  Alvin  J.,  Power  policy  of  Interior  De- 
partment    March,  2d  cover  page 

Wirtz,  Alvin  J.,  Under  Secretary  of  the  Interior..       108 

Women,  a  national  defense  message  to 351 


Yakima  crops  excellent 178 

Yakima  project  sugar  beets,  16,000  acres  under 

contract 266 

Yakima  project  urged  to  grow  paprika  peppers.  .  354 

Yakima  sugar  beets 114 

Yakima  water  supply  conditions 178 

Young,   Walker  R.,    appointed    assistant   chief 

engineer 313 

Young,  Walker  R.,  The  place  of  Shasta  Dam  in 

the  Central  Valley  project 325 

Yuma  project  crops 103 


U.  S.  60VERNHENT  PRINTING  OFFICE;  1941 


THE  RECLAMATIOILERA 


JANUARY  1941 


^w^^ 

^^^p^" 

^^!^ 

W^SBF'                   '    /* 

^^^J^^^^"         '  ^; 

j^r' 

.0^"^' 


^^c 


.■.w>^ 


The  Budget 

{Fiscal  Year  1941} 


The  President's  Budget,  as  submitted  to  the 
Congress,  suggested  appropriations  totaling  $45,- 
019,600  for  the  Bureau  of  Reclamation  for  the  1941 
fiscal  year,  which  includes  the  period  from  July  1, 
1940,  to  June  30,  1941.  A  summary  of  the  Budget 
proposals  follows: 

ESTIMATES  OF  APPROPRIATION 

f />«/  Yiar  1941 

GiMiKAL  Public  Wo«k(  Piiogram 


Budttt 

ccUmaiion  fund: 

Allowances 

Colorado-Big  Thompson  project,  ColoraJo 

.    $2,000,000 

Pine  River  pro)ccc,  Colorado 

200,000 

Uncomphgre  project,  Colorado 

75,000 

Boise  project,  Idaho 

700,000 

Sun  River  project,  Montana 

50,000 

Carlsbad  project.  New  Mexico 

50,000 

Rio  Grande  project.  New  Mexico.  . 

72,000 

Deschutes  project,  Oregon 

400,000 

Provo  River  project,  Utah 

750,000 

Yakima  project,  Washington 

500,000 

Kendrick  project,  Wyoming 

500.000 

Riverion  project,  Wyoming 

200,000 

Shoshone  project,  Wyoming 

350,000 

General  investigations.  .  . 

300,000 

Administrative  expenses 

750,000 

Total,  Reclamation  fund 

6,897,000 

Advances  to  Colorado  River  Dam  fund 
Boulder  Canyon  project 

4.000,000 

All-Ainerican  Canal 

1.000,000 

Reclamation  fund — Continued  Bmdgel 

Operation  and  maintenance:  Allouancrs 

District  of  Columbia,  salaries  and  expenses.    . .  $150,000 

Examination  and  inspection 5.000 

Yuma  project,  Arizona  70,000 

Boise  project,  Idaho  65,000 

Minidoka  project,  Idaho  11.600 

Buffalo  Rapids  project,  Montana  25,000 

Rio  Grande  project.  New  Mexico  30,000 

Owyhee  project,  Oregon 115.000 

Klamath  project,  Oregon-California 68,000 

Yakima  project,  Washington 250,000 

Kendrick  project,  Wyoming 0 

Riverton  project,  Wyoming  45,000 

Shoshone  project,  Wyoming  13,000 

Secondary  projects 25,000 

Operation  and  maintenance  administration   ...  35,000 


907.600 


General  fund: 
Colorado  River  front  work  and  levee  system IS.OOO 

General  fund : 
Construction: 

Parker  Dam  power,  Arizona-California 3,500,000 

Central  Valley  project,  California 16,000,000 

Grand  Coulee  Dam  project,  Washington 12,000,000 

Administrative  expenses                                        .  700,000 


Total. 


Grand  total,  construction 

Grand  total  for  Bureau  of  Reclamation . 


32.200.000 

44,097,000 
45.019.600 
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The  Domestic  Sugar  Problem 

By  CHARLES  M.  KEARNEY,  President,  National  Beet  Growers'  Association  ^ 


THE  topic  you  have  asked  me  to  discuss  is 
Tlie  Domestic  Sugar  Problem.  I  might  ask, 
which  one?  The  problems  are  many  and 
varied.  The  outstanding  problem  of  our 
sugar  beet  farmers  is.  How  can  I  meet  the 
interest  and  principal  due  on  my  obligations 
to  creditors,  pay  my  current  grocery  and  store 
bills,  educate  and  clothe  my  children,  and,  in 
general,  maintain  a  1939  and  1940  American 
living  standard  for  my  family?  But  I  shall 
discuss  a  phase  of  the  problem  pertaining 
to  western  reclamation. 

Of  course,  the  first  problem  that  the  pio- 
neer irrigator  faces  is  the  problem  of  getting 
water  to  his  land  in  suificient  quantities  for 
the  production  of  satisfactory  crops.  How- 
ever, after  this  has  been  done,  he  soon  dis- 
covers that  his  troubles  are  not  over,  for 
he  must  then  grow  crops  which  will  provide 
sufficient  reven\ie  to  take  care  of  the  over- 
head expenses  that  are  inherent  in  irrigated 
agriculture.  The  standard  crops  will  not  do 
the  job,  and  through  a  process  of  trial  and 
error,  the  sugar  beet  crop  has  been  found  to 
be  a  major  crop  grown  in  the  temperate  zone 
of  the  United  States  that  makes  possible  the 
solvency  of  western  irrigated  agriculture.  It 
Is  proper  that  at  any  meeting  of  the  National 
Reclamation  Association  the  sugar  beet  crop 
should  have  a  part,  and  I  am  most  pleased 
that  at  this  particular  meeting  you  have 
given  it  so  much  time  on  your  program. 

Those  projects  where  the  sugar-beet  crop 
is  already  established  are  naturally  anxious 
to  protect  that  crop  and  to  insure  its  future 
prosperity,  while  those  newer  projects,  where 
the  industry  has  not  yet  been  established,  are 
anxious  to  secure  its  establishment.  At  this 
particular  time  I  am  president  of  the  Na- 
tional Beet  Growers  Association,  which  is 
composed  of  some  32,000  beet  growers  living 
in  our  irrigated  valleys  from  the  Pacific 
coast  to  the  Missouri  River,  in  which  terri- 
tory is  grown  more  than  80  percent  of  the 
beet  sugar  produced  in  the  United  States. 
The  efforts  of  this  association  have  always 


'  Address  delivered  before  the  National  Reclama- 
(ion  .\s.sociation  at  Denver,  November  16,  1930. 


been  directed  to  the  end  of  helping  the  sugar- 
beet  industry.  We  have  tried  in  every  pos- 
sible way  to  cooperate  with  all  of  the  other 
interests  whose  purpose  has  been  the  same 
as  ours,  namely,  the  building  up  of  a  sound 
and  profitable  sugar-beet  industry  in  the 
United  States  and,  through  that  industry,  the 
building  up  of  our  western  irrigated  agri- 
cultural economy. 


Notes 

Cover:  Lake  Chelan,  Washingtoa 

Proceedings  of  the  National  Reclamation 
Association  and  other  addresses  were  car- 
ried in  the  December  1939  issue  of  The 
Reclamation  Era. 


The  industry  has  shown  a  continual  growth — 
sometimes  fast,  sometimes  slow.  At  the 
beginning  of  the  World  War  in  1914,  about 
600,000  tons  of  beet  sugar  were  produced  in 
the  United  States,  while  the  crop  of  1939  is 
estimated  at  1,650,000  tons  sugar  raw  value. 
Approximately  1,000,000  acres  were  devoted 
to  growing  sugar  beets  in  1939.  The  growing 
of  this  sugar-beet  acreage  resulted  in  the 
employment  of  many  thousands  more  workers 
in  growing  the  crop  than  would  have  been 
used  if  other  crops  had  been  grown  on  the 
same  acreage.  Thousands  of  men  were  em- 
ployed in  the  beet-sugar  factories  of  the  land 
during  the  sugar-making  campaign.  Rail- 
roads and  trucks  were  busy  hauling  the  beets 
and  sugar,  and  workers  in  coal  mines,  lime 
quarries,  and  cotton  fields  and  factories  of  the 
South  had  employment  because  of  the  Amer- 
ican beet-sugar  industry. 

Oovernmental  Protection 

Many  times  I  have  been  asked.  Why  does 
the  American  beet-sugar  industry  need  gov- 
ernmental protection?    My  answer  has  been. 


"In  order  to  protect  farmers  and  workers 
therein  so  that  they  may  maintain  American 
standards  of  living."  The  sugar  that  comes 
into  the  American  market  in  competition  with 
continental-grown  beet  sugar  is  largely  pro- 
duced under  tropical  conditions,  where  daily 
wages  are  but  a  fraction  of  what  the  Amer- 
ican beet  farmer  and  manufacturer  pay.  In 
fact,  a  study  of  relative  daily  wages  paid  in 
one  of  the  large  producing  areas  that  fur- 
nishes a  good  iKirtion  of  the  American  supply 
of  sugar  would  indicate  that  these  wages 
were  not  more  than  one-fovirth  of  what  is 
paid  in  the  American  beet-sugar  industry, 
both  farm  and  factory. 

Some  have  charged  the  American  beet  sugar 
industry  with  being  inefficient.  I  have  always 
resented  that  accusation.  I  challenge  anyone 
to  name  any  major  crop  produced  in  the  tem- 
perate zone  that  produces  more  human  food 
per  acre  than  sugar  beets.  I  think  it  can  also 
be  truthfully  stated  that  the  American  farmers 
and  workers  in  the  field  and  workers  in  the 
factory  produce  more  sugar  per  unit  of  time 
than  anywhere  else  in  the  world.  If  we  then 
consider  tDe  definition  of  efficiency  to  be  that 
scheme  which  produces  a  unit  of  product  with 
a  minimum  expenditure  of  human  labor,  the 
American  beet  sugar  industry  is  the  most 
efficient  industry  in  the  sugar-producing  world. 
The  governmental  protection  afCorded  the 
American  sugar  industry  is  not  to  protect  an 
inefficient  industry,  but  it  is  a  part  of  au  his- 
toric and  sound  policy  Iiaving  for  its  main  ob- 
jective the  stabilizing  of  the  industry  so  that 
fair  profits  will  be  returned  to  farmers, 
workers,  and  the  industry  for  services 
rendered. 

During  most  of  the  history  of  the  beet-sugar 
industry,  this  governmental  pi-otectlon  took 
the  form  of  a  protective  tariff.  Since  1934  to 
the  present  time,  the  industry  has  been  operat- 
ing with  nominal  tariff  protection  and  under 
a  quota  system  which  prorated  to  the  various 
sugar-producing  areas  a  certain  definite  por- 
tion of  the  American  sugar  market.  It  was 
expected  that  this  quota  plan  would  prevent 
an  oversupply  of  sugar  being  brought  into  the 
American  market  and  thereby  maintain  prices, 
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which  would  make  It  panlble  for  American 
beet  (rowers  and  the  indnstry  to  continue 
operation  and  at  the  rame  time  pay  the 
reUtlrely  hl|^  wasea  that  are  oeceaaary  under 
oar  American  acheme  of  things.  Our  associa- 
tion bad  a  part  In  helping  frame  this  type  of 
legislation. 

Operutitm  of  Bugar  Act  of  1931 

Tbe  enactment  of  legislation  frequently  re- 
sults In  a  compromise  between  the  views  of 
the  different  parties  interested.  This  was 
true  of  the  Sugar  Act  of  1837.  We  were  not 
entirely  satixfled  with  the  provisions  of  that 
act,  but  we  did  feel  that  it  held  out  hope.  If 
sympathetically  adminlntered,  of  at  least 
maintaining  the  domestic  sugar  Industry  in 
a  reasonably  prontabic  condition.  Sugar 
farmers  have  expressed  dissatisfaction  and 
disappointment  with  the  administration  of 
the  sugar  act  and  with  the  actual  results  that 
have  been  attained.  Consumptive  estimates 
have  been  made  at  such  levels  that  prices  of 
sugar  during  the  past  2  years  have  been  at 
a  very  low  level.  As  you  know,  under  the 
Sngar  Act  of  1937  a  processing  tax  of  ap- 
proximately 53%  «•"«<•  iw  hundnnl  pounds  of 
■agar  Is  collected  on  each  bag  of  sugar  sold 
in  the  United  Slates,  and  a  part  of  the  funds 
•o  collected  has  been  paid  to  sugar  farmers 
for  their  cooperation  In  the  program.  In  1032 
sugar  reached  the  lo%ce»t  retail  price  In  our 
history,  when  It  sold  to  consumers  at  an  aver- 
age of  5  cents  per  pound.  In  the  months  of 
IMtruary,  March,  and  April  1939,  in  spite  of 
the  fact  that  there  was  n  Kl'/^-cont  process- 
ing tax  on  sugar  and  n  sugar  control  pro- 
gram being  admini8tere<l  by  the  Secretary  of 
Acrlcniture,  the  retail  price  to  consumers  In 
the  United  States  was  3.1  cents  i>««r  pound,  or 
Just  one-tenth  cent  per  pound  above  the  all 
time  low  price.  Tliere  is  but  one  other  coun- 
try where  rtioea  an-  worn  on  week  days  with 
a  comparably  low  price  on  sugar. 

With  the  nnjusliflably  low  sugar  prices  pre- 
vailing. dlMi|nM>inllngly  low  returns  have  been 
received  by  our  farmers  for  their  sugar  beets. 
Initial  payments  made  to  our  growers  on 
their  IfltW  crop  of  sugar  b«-ets  have  been  dis- 
appointing and  discouraging  throughout  the 
Wc«L  I-ow  sngar  prices  and  the  uncertain- 
tin  In  the  future  sugar  situation  probably 
bnMVhl  thix  abotit.  I'nder  terms  of  grower- 
IMUCCWiiir  imn-hase  conlrarls  sugar  prices  nn<i 
■osar  bc«t  price*  are  directly  connected. 

The  Sugar  Act  of  1937  explrea  next  year, 
and  It  will  be  neccMiary  for  ww  sugar  legis 
latlon  to  be  psMed  by  the  Im-oming  0>ngn-ss. 
I  do  not  know  what  form  that  sugar  legisln 
lion  will  take,  nor  am  I  prepared  to  advocate 
what  form  It  should  take.  With  the  un- 
cerlnlnties  of  the  world  situation,  the  removal 
of  the  qiH'Ins  on  8«|>temlwr  11  by  Presldenllnl 
proc-tamnllnn.  and  the  ronslderntlon  of  re 
dnrtlon  In  the  Cuban  tariff.  Ihe  various 
Interests  have  been  anaMe  to  crystallin-  their 
thinking  and  to  cone  to  a  deflnlle  conclusion 
U  to  wbat  alwuM  be  done.    I  am  hopcfnl  that 


in  the  next  month  or  two  this  crystallization 
will  come  about  and  that  we  shall  be  able 
to  present  to  our  representatives  in  Congress 
a  program  that  will  assure  a  sound  and  pros- 
perous American  beet  stigar  Industry. 

Importance  of  the  Bugar  Beet 

I  shall  close  this  discussion  by  briefly 
summarizing  some  of  the  reasons  why  we 
must  maintain  and  expand  the  highly  im- 
portant sugar  beet  industry  in  our  western 
Irrigated  valleys. 

1.  Without  the  sugar  beet  Industry  and 
the  corollary  livestock  feeding  Industry,  the 
present  population  and  social  and  educational 


standards  of  the  West  cannot  be  maintained, 
most  certainly  not  increased. 

2.  There  is  no  other  crop  that  can  be  sub- 
stituted for  sugar  beets. 

3.  The  sugar  beet  industry  uses  more  labor 
than  any  other  major  agricultural  product 
grown  on  a  commensurate  acreage  in  the 
United  States. 

4.  The  average  gross  return  for  sugar  Ix'ets 
in  Nebraska  in  1936  was  $66.47,  in  Utah 
$80.90,  and  in  Colorado  $74.67.  This  docs  not 
include  value  of  tops.  Average  gross  return 
from  grains  and  other  large  scale  crops  was 
less  than  $20  per  acre.  None  of  thest-  re- 
turns yielded  satisfactory  profits,  but  they  are 
Illuminating. 


Grand  Coulee  Dam,  Columbia  Basin  project,  Washington.    Eight  million  cubic 

yards  of  concrete  had  been  placed  in  the  dam  on  November  1,  1939,  representing 

four-fifths  of  the  entire  bulk  to  be  contained  in  the  structure  upon  completion 
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5.  In  the  number  of  the  agricultural  popu- 
lation sustained  per  acre  the  sugar  beet 
States  compare  quite  favorably  with  other 
sugar  producing  areas  of  the  world.  Sugar 
beet  lands  serve  the  related  agricultural 
population  in  far  greater  measure  than  do  the 
corresponding  lands  in  other  areas. 

6.  The  beet  growers  form  only  a  small 
percentage  of  those  interested  in  the  beet 
sugar  industry.  Whole  communities  enjoy  a 
higher  standard  of  living  directly  by  reason 
of  the  crop. 

7.  Both  beet  growing  and  processing  are 
carried  on  in  rural  communities,  so  the  in- 
dustry fosters  a  stable  farming  community. 

8.  Many  Federal  reclamation  projects 
already  in  operation  but  not  paid  out,  as  well 
as  new  ones  that  have  been  authorized,  will 
not  be  successful  and  some  would  probably 
fail  without  the  sugar  beet  industry. 

9.  Studies  have  shown  that  a  much  larger 
percentage  of  beet  farmers  pay  taxes  than  any 
other  farm  group  in  beet-growing  areas. 

10.  Without  the  industry,  land  values  would 
shrink  to  such  low  values  that  many  mort- 


gages, as  well  as  county,  school  district,  and 
municipal  bonds,  held  by  savings  banks  and 
insurance  companies  and  other  investors, 
could  not  be  paid. 

Various  Government  credit  agencies,  such 
as  the  Federal  land  banks,  the  Agricultural 
Credit  Corporation,  the  Land  Bank  Commis- 
sioners, etc.,  would  find  loans  uncollectible. 

11.  Elimination  or  serious  reduction  in 
capacity  of  the  beet  sugar  industry  would 
destroy  large  amounts  of  invested  capital  and 
cause  hardship  and  injustice  to  many  in- 
vestors, large  and  small. 

12.  The  sugar  producing  States  offer  a  stable 
and  assured  market  for  eastern  manufactured 
goods.  They  offer  a  far  better  market  than 
any  foreign  overseas'  producers  would  be  if  we 
purchased  all  our  sugar  from  them.  The 
capacity  of  the  people  of  the  sugar  beet  States 
to  consume  products  from  other  areas  would 
be  enormously  reduced  if  any  other  known  use 
was  made  of  sugar  beet  lands. 

13.  An  increasingly  substantial  part  of  our 
sugar  requirements  should  be  grown  in  con- 
tinental  United   States   to   protect  America 


against  loss  of  supply  in  times  of  war  or  other 
emergencies. 

14.  It  is  probable  that  if  no  beet  sugar 
industry  existed.  United  States  consumers 
would  be  paying  substantially  more  for  sugar 
than  they  now  are. 

We  have  problems — tough  ones,  and  plenty 
of  them.  We  will  carry  on  until  they  are 
solved  and  we  have  permanent  prosperity. 
But  after  all,  they  are  killing  "over  there." 
We  play  games — football,  baseball,  golf,  and 
all  the  rest,  and  fraternize  with  our  friends 
and  neighbors  in  meetings  and  conferences 
such  as  this.  We  have  America  and  our  West, 
and  we  will  make  them  better. 

Commissioner  Page  Honored 

THE  annual  election  of  ofiicers  held  at  the 
November  meeting  of  the  District  of  Columbia 
section  of  the  American  Society  of  Civil  En- 
gineers, resulted  in  the  election  of  John  C. 
Page,  president ;  Clifford  A.  Betts,  vice-presi- 
dent :  Benjamin  E.  Jones,  secretary ;  and  John 
D.  Fitch,  treasurer. 


Sugar  Beet  Acreage  on  Reclamation  Projects 

By  HON.  JAMES  F.  O'CONNOR,  Member  of  Congress  from  Montana  ' 


THIS  great  Nation  of  ours  is  confronted  today 
with  some  of  the  most  difficult  domestic  prob- 
lems it  has  ever  faced.  I  am  not  reciting  plat- 
itudes nor  am  I  merely  taking  up  your  time 
with  idle  words  when  I  say  that  before  the 
United  States  are  domestic  problems  greater 
than  we  have  ever  faced  before. 

Consider  first  that  our  national  debt  is 
literally  within  inches  of  its  towering  45 
billion  dollar  limit,  and  consider  also  that 
despite  this  staggering  debt,  much  of  which 
was  spent  to  bring  about  a  national  recovery, 
we  still  have  millions  of  deserving  people  out 
of  work. 

Arc  not  these  two  almost  terrifying  national 
problems,  which  some  of  us  see  as  imminent 
threats  to  our  American  form  of  democracy, 
enough  to  warrant  concentrating  our  full 
attention  on  them? 

Out  here  in  the  West  our  own  domestic 
problems  take  on  the  same  relative  measure 
of  increased  importance  as  our  national 
problems. 

It  is  not  new,  but  it  is  just  as  true  as  it 
ever  was,  to  say  water  is  the  lifeblood  of  the 
West.  All  of  us  are  interested,  if  for  no 
other  reason,  because  we  recognize  from  a 
purely  selfish  standpoint  that  we  must  con- 
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serve  and  utilize  our  water  resources  to  the 
best  advantage  if  our  livestock  and  agricul- 
tural interests  are  to  be  maintained. 

It  is  a  pleasure  for  me  now  to  pay  a  sincere 
compliment  to  the  Bureau  of  Reclamation  of 
the  Interior  Department,  and  to  its  able 
Chief,  Commissioner  John  C.  Page.  The 
Reclamation  Bureau  has  worked  out  and  is 
carrying  out,  with  the  millions  of  dollars  that 
we  in  Congress  have  willingly  appropriated 
for  it,  a  broad  scale  program  designed  to 
bring  about  the  best  use  and  conservation  of 
our  western  waters. 

If  this  program  is  carried  to  its  logical  con- 
clusion, through  additional  congressional  ap- 
propriations, eventually  our  farmers  and  our 
cattlemen  and  sheepmen  will  have  some 
assurance  that  their  operations  will  be 
profitable. 

I  am  thinking  particularly,  and  in  connec- 
tion with  reclamation,  of  our  great  western 
sugar  beet  industry.  Frequently  we  hear 
someone  say  in  derision  or  despair  that  this, 
that,  or  the  other  thing  is  in  a  state  of  flux. 
Right  now,  my  friends,  the  sugar  industry  is 
certainly  in  that  unfortunate  condition  if  any 
industry  ever  was. 

The  West  has  millions  of  dollars  invested 
in  the  sugar  beet  industry  in  Montana, 
Wyoming,   Colorado,    and   our   sister    States. 


Our  farmers  plant  thousands  of  acres  In 
sugar  beets.  Some  of  them  get  their  only 
cash  returns  from  this  crop. 

Scattered  through  our  western  country  are 
factories  where  the  beets  are  processed  and 
where  thousands  of  men  are  employed.  The 
millions  of  dollars  into  which  the  sugar  beet 
industry  is  translated  spread  themselves 
through  the  whole  economic  life  of  our  sec- 
tion. Our  farmers,  the  beet  field  workers, 
the  factory  employees,  the  railroads,  the 
merchants,  the  people  who  invest  in  securities 
of  the  sugar  companies — these  all  share  in 
our  sugar  profits. 

I  know  how  sugar  enriches  the  life  of  our 
western  people.  In  my  opinion,  and  I  intend 
to  urge  my  views  when  Congress  convenes  in 
January,  the  whole  question  of  sugar  legisla- 
tion should  be  reexamined  and  revised  so 
that  we  can  mesh  the  gears  of  our  sugar  beet 
industry  into  the  vast  reclamation  and  re- 
settlement programs. 

We  need  to  go  back  to  Washington  in 
January  and  work  out  a  sugar  bill  for  the 
benefit  of  our  farmers. 

I  have  favored,  and  shall  always  favor,  as 
long  as  I  have  a  voice  in  Congress,  the  pro- 
tection of  the  American  market  for  the 
American  producer. 
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Land  Use,  Soil  Conservation 
and  Water  Facilities 

By  E.  H.  WIECKING,  Associate  Coordinator  of  Land  Use,  U.  S.  Department  of  Agriculture ' 


I  MUCH  oppnt-iuU'  this  opjiortunlty  of  meet- 
ing with  you  KMlay  and  oi;  diHcussing  mat- 
ters of  mutual  interest.  Normally,  you  would 
expect  me  to  touch  upon  the  whole  sweep  of 
Department  of  Agriculture  activities,  and 
their  bearing  upon  the  stability  and  security 
of  western  agriculture.  The  basic  purpose  of 
my  Department  is  to  aid  those  who  use  the 
land  to  achieve  stability  of  income,  stability 
in  the  use  of  our  basic  land  resource,  low- 
cost  production  and  dUtributiun,  and  the 
widest  possible  consumption  of  our  abundant 
production. 

To  us,  wiser  use  of  our  water  resources  is 
one  of  the  essentials  in  achieving  these  ob- 
jectives. But  nilher  than  to  attempt  a  dis- 
cussion of  water  utilization  in  relation  to 
other  activities,  I  shall  deal  mainly  with  our 
interest  in  water  utilization  itself. 

No  one  interested  In  western  reclamation 
can  fail  to  be  impressed  with  the  record  of 
the  past  6  years.  No  other  period  of  equal 
length,  I  suspect,  can  show  anywhere  near 
comparable  results.  Most  impn'ssive  of  all, 
perhaps,  is  the  financial  support  which  the 
general  public  has  given,  primarily  through 
the  Federal  Government,  for  construction,  re- 
financing, and  rehabilitation.  Mr.  Hagie's 
tabulation  of  Federal  funds  thus  made  avail- 
able tells  its  own  story  of  the  extent  to  which, 
on  the  one  hand,  the  needs  of  the  West  for 
water  development,  and  on  the  other  hand, 
the  values  of  such  development  to  the  Nation 
as  a  whole,  have  received  public  recognition. 
Mpecially  on  the  port  of  those  sections  of  the 
country  whose  blessing  of  a  usually  ample 
rainfall  has  often  In  the  past  made  It  difficult 
for  them  to  realize  how  vital  water  is  to 
civlllzntlon— yes,  to  life  its«"lf— in  the  West. 

The  Rio  Grande  Compact  is  another  achieve- 
ment. The  recently  enacted  repayment  statute 
on  your  program  for  discussion  represents, 
I  am  sure,  a  significant  an<l  neceaaary  adjust- 
ment of  policy. 

Veto  Development  Program 

Another  recent  dcrclopmcnt  of  much  poten- 
tial signlHrancc  is  the  new  program,  now  In 
It*  first  year  of  operation,  for  the  construction 
of  water  conservation  and  ullllly  projects  in 
the  Northern  Great  Plains  and  ari<l  and  semi- 
arid  areas.  Kstablishetl  under  a  sperUil  Item 
of  |S,000,000  in  this  year's  Interior  Depart- 
ment appropriation  act,  this  program  reprc- 
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.sents  an  important  new  Hue  of  attack.  Since 
reimbursability  is  on  a  different  IhisIs,  proj- 
ects not  heretofore  possible  can  now  be  con- 
structed. Relief  labor  can  be  utilized  in  one 
of  the  most  constructive  ways  at  hand,  and 
for  a  puriwsc  whose  attainment  should  mean 
a  substantial  future  reduction  in  the  need  for 
relief  Itself.  These  projects  will  give  farm 
families  now  on  one  form  or  other  of  public 
relief  a  chance  to  become  self-sustaining ;  help 
check  the  drift  of  destitute,  drought-stricken 
families  to  the  west  coast  and  elsewhere ;  put 
water  now  wasted  to  good  use;  and  can,  if 
accompanied  by  other  measures,  ninterlally 
aid  better  land  use  by  relieving  pressure  on 
other  lands  not  suite<l  to  cultivation  that,  in 
the  public  Interest,  should  be  permnnently 
retire«l  from  cultivation. 

Since  Dr.  Barrows  tomorrow  will  dl8cus.s 
this  new  program  In  detail,  It  would  l)e  inap- 
propriate for  me  to  trespass  further  on  his 
subject.  However,  I  do  want  to  make  this 
further  point,  that  the  Department  of  Agri- 
culture not  only  wholeheartedly  approves  of 
this  progrnm  but  Is  In  It  lock,  stock,  and 
barrel,  cooi)ernting  with  the  Bureau  of  Rc<'lii- 
mation  and  W.  P.  A.  in  carrying  it  out.  My 
Department  participated  In  and  approved  the 
recommendations  of  the  Northern  Plains 
Committee  of  the  National  Resources  Com- 
mittee of  which  Dr.  Barrows  Is  chairman;  it 
joined  In  re<-ommcndlnK  to  the  President  that 
the  committee's  rwommendatlons  Ite  put  Into 
effect.  My  Department  has  as  Its  res|)onsl- 
bllllies  such  things  as  settlement  of  the 
families :  farm  organization,  lay-out,  and 
management ;  financial  assistance  to  farm 
families  noHling  such  hclii — and  most  of  them 
will;  technical  advice  and  gtildnnc«»;  and 
finally,  responsibility  for  administration  of 
the  projects  upon  completion.  All  of  these 
functions  are  being  fitted  into  their  proi)er 
place  in  a  coordinated  program  through  a 
three-man  Interdepartmental  committee  under 
the  i-hairmnnship  of  the  Bureau  of  Reclamn- 
lion,  where  clearly  the  leadership  should  Ite. 
We  all  know  the  job  Is  not  easy  and  that  we 
arc  going  to  make  mistakes,  but  as  we  gain 
experience  and  momentum,  we  feci  c<mfldent 
that  this  ciMiiieralive  set-up  will  work  and 
work  well.  I  Is'lleve  Commiwioner  Page  will 
liear  me  out  when  I  say  that  our  men  are 
working  together  in  complete  harmony. 

It  may  surprise  some  of  you  whow  mem- 
ories go  back  a  bit,  as  mine  does,  to  learn 
that  the  Dejiartment  of  Agriculture  is  playing 
on  the  same  team  with  the  Bun-au  of  Recla- 


mation, and  with  that  Bureau  as  quarter- 
back. Times  have  changed,  and  we  are  glad 
they  have. 

This  cooperative  new  reclamation  program 
now  has  statutory  authorization  in  the 
Wheeler-Case  Act  of  1939.  It  is  to  be  noted, 
however,  that  this  piece  of  basic  legislation 
does  not  embody  several  features  which  the 
National  Resources  Committee  considers 
es.sential  to  the  success  of  the  program. 

Having  gotten  onto  the  subject  of  how  my 
Department  is  cooperating  with  the  Dt'imrt- 
ment  of  the  Interior,  I  want  to  menliun 
three  other  things. 

First,  Public,  No.  307,  passed  by  the  last 
Congress,  which  authorizes  loans  by  the  Farm 
Security  Administration  to  be  considered 
as  all  or  a  portion  of  the  capital  require<l  of 
settlers  on  public  lands  in  Federal  Reclama- 
tion projects.  My  Department  recomnieiuled 
favorable  action  by  the  Congress  on  this 
bill. 

Second,  at  the  request  of  the  Buivau  of 
Reclamation  we  are  now  getting  ready  to 
cooperate  In  studying  some  of  the  not-too- 
easy  problems  of  agriculture  and  land  use 
on  the  Columbia  Basin   Irrigation  project. 

Third,  in  the  water  facilities  program  wo 
submit  every  area  proposed  for  inclusion  to 
Commissioner  Page  for  his  review  and  com- 
ment Is'fore  our  own  approval  is  given.  Ti> 
indicate  what  we  do  with  Commissioner 
Page's  reports — and  he  transmits  the  views 
also  of  the  Office  of  Indian  Affairs  and  the 
Division  of  Grazing — let  me  cite  some  ex- 
amples: (1)  We  disapprove<I  a  project  be- 
cause, although  the  proponents  claimed  a 
goo<I  water  right,  construction  would  j<'0|)- 
nrdlze  the  success  of  an  established  Re<'I:i 
niiition  Bureau  project ;  (2)  we  plaii-d  ;i 
well-drilling  project  on  a  Re<-lamation  Bureau 
project  to  jirovlde  the  water  users  wllli 
niHMled  water  for  livestock  and  farmstcml 
use;  (3)  we  limited  our  installation  pro 
gram  for  an  entire  watershed,  consisting- 
largely  of  stock  ponds,  to  an  agreed  upon 
total  capacity  in  onler  to  safeguard  tli' 
water  supply  for  a  potential  proJ«>ct  of  thi' 
Bureau;  (4)  we  have  set  up  a  coopcrativr 
planning  job  in  another  watershed  to  work 
out  a  coordinated  plan  under  which  our 
small  farm  facilities  will  fit  Into  and  suppir 
ment  the  program  for  the  larger  controIlliiL- 
worka. 

There  need  he  no  conflict  whatever  Itctw.  <  n 
the  water  facilities  program  and  the  Huren\i 
of   R  "clamatlon.     We  arc   working   together. 


{  4  }        The  RtcUimatioH  Era,  January  1940 


checking  with  each  other,  both  in  Washing- 
ton and  in  the  field,  every  day.  As  we  read 
Die  report  of  the  President's  Great  Plains 
Committee,  out  of  whose  recommendations  the 
water  facilities  program  grew,  and  as  we 
read  the  great  emphasis  on  achieving  better 
land  use  contained  in  the  Water  Facilities 
Act  itself,  we  feel  that  the  water  facilities 
program  should  perhaps  not  be  regarded  as 
a  water  program,  as  we  are  accustomed  to 
think  of  that  term,  but  as  a  program  for 
achieving  better  land  use  on  farms  and  ranches 
through  providing  them  with  a  variety  of 
little  facilities,  not  heretofore  available  under 
other  Federal  authorizations,  for  improving 
the  farm  organization  and  management,  and 
aiding  in  the  conservation  and  wiser  use  of 
the  soil.  By  little  facilities  we  have  in  mind 
such  things  as  stock  tanks ;  wells  and  equip- 
ment for  stock,  farm  gardens,  crop  produc- 
tion and  farmstead  use  ;  facilities  for  recharge 
of  ground-water  reservoirs ;  spring  develop- 
ment ;  water  spreaders  for  getting  flood  wa- 
ters onto  hay  bottoms  or  pasture  lands ;  re- 
pair and  rehabilitation  of  small  community 
structures  or  provision  of  a  supplemeutal  wa- 
ter supply ;  or  installation  of  a  pumping  plant 
or  new  comiminity  dam  for  feed  or  crop  pro- 
duction for  a  small  group  of  farm  families. 
Our  appropriation  act  places  a  top  limit  of 
$50,000  on  any  project  designed  in  whole  or 
in  part  for  irrigation  and  the  Secretary  has 
applied  this  to  all  other  funds  we  use.  This 
in  itself  looks  like  a  pretty  good  guarantee 
that  we  won't  get  into  the  field  of  activity 
of  the  Bureau  of  Reclamation.  As  a  matter 
of  fact,  the  great  bulk  of  installations  desired 
by  applicant  farm  families  to  date  have  been 
on  individual  farms  or  ranches,  and  have 
averaged  well  under  $1,000  each.  Our  finan- 
cial aid  to  community  projects  has  averaged 
approximately  $10,000. 

In  further  regard  to  the  water  facilities 
program,  let  me  briefly  outline  some  of  the 
more  important  elements  as  we  see  them : 

A.  Legislation  and  funds. — You  are  all 
familiar  with  the  Water  Facilities  Act.  Two 
provisions,  however,  are  sometimes  over- 
looked: (a)  the  requirement  that  facilities 
shall  be  so  located  as  to  promote  the  proper 
utilization  of  lands  and  not  be  located  where 
they  win  encourage  the  cultivation  of  sub- 
marginal  lands;  (b)  the  requirement  that  the 
Secretary  shall  not  establish  any  new  agency 
for  administration  of  the  act  but  shall  utilize 
existing  agencies  and  facilities  of  the 
Department. 

The  first  appropriation  for  carrying  out  the 
act  was  made  for  the  fiscal  year  1939.  We 
therefore  have  been  on  an  operations  basis 
for  only  a  little  more  than  a  year.  For  this 
fiscal  year,  as  for  the  last,  $500,000  was  pro- 
vided under  the  act.  This  represents  an 
average  for  the  17  Western  States  of  $29,000 
each. 

Last  year,  however,  our  total  expenditures 
for  water  facilities  purposes  were  several 
times  that  appropriation.  The  door  is  open, 
for  example,  to  farm  families  who  are  not  in 


the  low-income  group,  but  financial  assistance 
for  them  must  come  from  the  $500,000  ap- 
propriated under  the  act  itself.  Subject  to 
that  one  legal  difference  on  eligibility  we  have 
developed  a  single  set  of  operating  ijolicies  and 
procedures  which  we  believe  carry  out  the 
full  intent  of  the  Water  Facilities  Act  regard- 
less of  the  fact  that  two  sources  of  funds 
are  involved. 

B.  Major  current  policies  of  program. — 

1.  Coordination  with  other  Federal  pro- 
grams, which  I  have  already  discussed,  is  an 
established  policy. 

2.  We  hold  the  firm  conviction  that  only 
through  careful  advance  analysis  and  pro- 
gram planning  for  the  watershed  as  a  whole, 
can  we  make  limited  water  supplies  serve 
equitably  and  without  waste  the  maximum 
possible  number  of  farm  families;  can  we 
comply  with  the  act  with  respect  to  pro- 
moting wiser  land  use ;  can  we  integrate  our 
work  with  that  of  the  Bureau  of  Reclamation, 
the  Army  engineers,  the  State  water  boards 
and  other  agencies  whose  larger  structures 
necessarily  must  be  controlling;  can  we  sup- 
plement the  values  of  these  larger  develop- 
ments by  providing  the  beneficiaries  thereof 
with  various  little  farm  developments  which 
add  to  the  sum  total  of  benefits  received  by 
the  farm  public  through  wiser  utilization  of 
all  the  available  land  and  water  resources ; 
can  we  achieve  the  most  economical  and  efiici- 
ent  use  of  the  public  funds. 

And  finally,  we  aim  to  have  farm  families 
living  in  the  watershed,  as  well  as  the  experts, 
participate  in  this  general  planning.  And  so 
we  work  out  our  watershed  programs  in  con- 
sultation with  local  farmer  advisory  commit- 
tees. They  contribute  valuable  advice  and 
criticism  out  of  their  wealth  of  practical 
experience.  The  experts  are  not  infallible. 
And  we  are  sure  that  when  these  representa- 
tive farm  citizens  have  studied  a  watershed 
together  with  the  experts,  they  will  have  a 
full  realization  of  both  the  possibilities  and 
the  problems  in  water  development,  and  of 
the  practices  needed  for  wiser  use  of  their 
lands  and  waters.  It  will  be  clear  that  they 
cannot  all  have  all  the  wells  they  want  with- 
out depleting  the  ground  water  supply  for 
everybody,  increasing  the  cost  of  pumping,  or 
maybe  ruining  the  whole  water  supply  because 
of  salt  water  coming  in,  as  already  too  often 
has  happened. 

We  want  the  farm  people  to  know  and 
understand  what  we  aim  to  do — for  after  all 
it  is  their  lives,  their  property,  that  are 
affected.  A  great  criticism  of  Government 
has  been  that  it  is  too  far  away  from  the 
people,  tending  to  become  unresponsive  to 
their  views.  Here  in  this  democratic  proc- 
ess, we  get  right  down  on  the  ground  with 
them. 

Our  policy  also  calls  for  review  of  the 
general  watershed  plans  by  a  State  agricul- 
tural advisory  council  composed  of  oflicials 
of  the  State  land-grant  college,  representative 
farmers,  and  representatives  of  State  agen- 
cies having  direct  responsibility  for  tlie  ad- 


ministration of  land  and  water  resources, 
such  as  the  State  engineer.  We  want  to  get 
their  suggestions  and  criticisms;  be  sure  we 
are  in  compliance  with  State  water  laws; 
promote  coordination  with  State  policies  and 
programs. 

In  our  watershed  examinations  and  plan- 
ning, we,  of  course,  try  to  avoid  duplication 
of  the  work  of  other  agencies.  We  use  all 
the  technical  data  we  can  lay  our  hands  on. 
But  our  men  are  finding  that  very  frequently 
the  scope  of  such  other  investigations  has 
not  included  the  problems  of  soil  conserva- 
tion and  these  small  farm  facilities  so  we  are 
perforce  required  to  undertake  additicic' 
studies. 

3.  Facilities  will  not  be  installed  on  public 
lands  except  when  necessary  to  benefit  ad- 
joining or  interspersed  privately  owned  or 
other  non-Federal  lands,  and  then  only,  of 
course,  with  the  consent  of  the  agency  hav- 
ing jurisdiction. 

4.  Facilities  may  be  installed,  or  existing 
facilities  rehabilitated,  either  for  Individual 
use  or  for  joint  use  of  a  group  of  farm  op- 
erators. For  group  facilities  financial  as- 
sistance may  be  made  available  through 
instrumentalities  such  as  cooperative  asso- 
ciations, mutual  water  companies,  irrigation 
districts,  soil  conservation  districts,  and  the 
like. 

5.  Beneficiaries  are  required  to  make  the 
maximum  contribution  to  the  cost  of  the 
facility  that  their  circumstances  permit,  in 
the  way  of  putting  in  their  own  labor,  ma- 
terials, and  equipment.  The  Department  will 
provide  the  funds,  or  labor  and  materials, 
which  are  necessary  to  complete  the  installa- 
tion. 

6.  The  amount  that  the  farmer  or  group 
will  repay  the  Government  depends  on  their 
ability  to  repay.  The  repayment  period  de- 
pends on  the  useful  life  of  the  facility,  but  in 
no  case  exceeding  20  years,  with  interest  at 
3  percent.  The  repayment  schedule  is  flex- 
ible, being  adjusted  to  income  flow.  The 
Department  does  not  ask  reimbursement  for 
its  engineering,  soils,  farm  management,  and 
other  technical  and  administrative  services. 
We  believe  that  education  in  improved  tech- 
nical practices  is  an  important  purpose  to  be 
served  and  should  be  provided  without  cost. 
In  line  with  the  long-established  educational 
function  of  the  Department. 

We  also  stand  ready  to  provide  without 
cost,  technical  assistance  in  planning  for 
farmers  who  want  only  technical  aid.  Be- 
cause of  limited  i3ersonnel,  we  are  able  to 
provide  this  service  only  in  areas  where 
regular  operations  crews  are  already  at  work. 

7.  Actual  construction  and  installation  of 
facilities  can  be  handled  either  by  having  the 
Department  do  the  job,  or  making  the 
necessary  funds  available  to  the  benefiting 
farmer  (or  cooperative  association  or  other 
instrumentality),  and  having  him  assume 
responsibility  for  getting  the  job  done,  includ- 
ing making  payments  for  materials,  equip- 
ment,  etc.     In  some   situations.   Department 
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installatioD  may  result  In  lower  costs;  in 
others,  installation  by  the  farmers  themselres 
is  more  economical  and  expeditious. 

8.  Tenants  as  well  as  landowners  may 
benefit  from  the  program  under  appropriate 
safeguards. 

9.  And  finally,  we  are  convinced  that  the 
objectives  of  the  Water  Facilities  Act — to  im- 
prove farm  income  and  rural  living  standards 
through  wiser  use  of  land  and  water — will  not 
be  achieved  by  the  mere  provision  of  a  dam 
or  a  well  or  some  stock  ponds  alone.  There 
have  been  too  many  examples  of  the  failure 
of  the  one-line  tjrpe  of  approach.  Here,  for 
example,  is  a  man  or  a  mutual  water  company 
heavily  in  debt,  maybe  in  default,  maybe  not 
yet.  Surely  something  must  be  done  about 
debts.  Have  you  ever  seen  that  provocative 
bulletin  of  the  Iowa  Agricultural  Experiment 
Station  on  the  relation  of  debt  load  to  soil 
conservation?  It  is  awfully  hard  to  put  land 
to  conservatlonal  use  under  the  driving  pres- 
sure of  heavy  debt  payments  to  meet.  And  so 
we  study  the  applicant's  debt  and  income  sit- 
uation, bring  debtor  and  creditor  together,  and 
see  If  we  can  work  out  a  schedule  for  equi- 
table, orderly  payment  of  debts.  Where  pay- 
ment of  all  debts  Just  is  not  in  the  cards,  we 
seek  to  secure  voluntary  adjustment.  Or 
maybe  the  analysis  of  a  man's  farm  business 
will  show  that  a  water  facility  will  enable 
him  to  increase  his  Income  through  reorgan- 
izing his  operations  to,  say,  grow  more  live- 
stock and  less  grain ;  and  that  this  shift  will 
make  possible  putting  more  of  his  land  in  soil- 
conserving  crops.  If  he  needs  more  livestock, 
on  the  basis  of  this  analysis,  we  will  sec  if 
we  can  loan  him  the  money  to  get  some.  Or 
maybe  he  has  been  running  his  water  down- 
hill instead  of  on  the  contour,  resulting  in 
erosion,  loss  of  valuable  top«oil,  and  silting 
up  of  ditches  and  stream  channels.  Or  maybe 
he  has  been  running  too  much  stock,  result- 
ing in  soil  erosion  and  depletion  of  his  range. 
Since  a  good  facility  may  be  rendered  InefTec- 
tlve  by  improper  operation  and  maintenance, 
this  element  must  be  provided  for. 

.Many  factors  must  be  considered  and  co- 
ordinated in  making  successful,  conservatlonal 
ogrlcuiture.  We  try  to  do  this.  We  call  It 
farm  planning.  It  is  a  design  for  better  rural 
living— a  combined  farm  business  budget  and 
natural  resources  budget.  And  we  follow  it 
up  with  technical  advice  and  guidance  for  0 
years.  Our  field  men  and  the  beneficiaries 
work  It  out  together;  review  It  perioclically 
and  mmlify  It  If  necessary.  We  bollcve  that 
this  is  the  sort  of  coordinated  service  that  the 
public  expects  the  Department  to  supply — 
coordtnatefl  on  the  farmer's  own  farm,  and  In 
terms  of  his  own  specific  problems.  We  t>c- 
lleve  that  our  policy  of  requiring  agreement 
to  follow  a  5-yenr  plan  Is  good  biisineas,  both 
for  the  beneflrlary  and  for  the  Oovemment 
that  Is  putting  up  the  funds. 

C.  Admlni»trttlion. — After  much  study, 
bearing  In  mind  the  caution  In  the  Water 
Vkcilltles  Art  against  setting  up  new  agendea 
within  the  I>f>pnrtin«nt.  we  concluded  that  the 


objectives  of  the  act  would  best  be  achieved 
by  making  the  program  a  cooperative  one 
within  the  Department  as  well  as  l>etween  the 
Department  and  the  States  and  local  commu- 
nities. The  Soil  Conservation  Service  has 
been  made  the  responsible  operating  agency 
for  the  prc^ram,  and  their  engineers  and 
soil  conservationists  have  final  responsibility 
for  all  matters  pertaining  to  engineering  and 
construction,  soli  and  water  conservation 
methods,  and  leadership  in  arranging  for  the 
preparation  of  the  farm  plan  that  I  men- 
tioned. These  things  are  the  Soil  Conserva- 
tion Service's  regular  business. 

Departmental  Board  Formed 

The  Farm  Security  Administration  has 
final  responsibility  for  all  matters  pertaining 
to  financial  eligibility,  loons,  and  repayments, 
and  the  financial  side  of  the  farm  plan  which 
it  develops  Jointly,  on  the  ground,  with  the 
technicians  of  the  Soil  Conservation  Service 
and  the  beneficiaries.  This,  too,  is  the  regu- 
lar business  of  the  Farm  Security  Adminis- 
tration. For  the  general,  over-all  watershed 
study  and  planning  that  I  mentioned,  the 
Bureau  of  Agricultural  Economics  takes  the 
leadership,  with  always  the  full  cooperation 
and  participation  of  technicians  of  the  Soil 
Conservation  Service  and  Farm  Security  Ad- 
ministration. This  is  the  Bureau  of  Agri- 
cultural Economics'  regular  business.  To  fa- 
cilitate cooperative  action,  but  especially  to 
hammer  out  the  complex  and  di£Bcult  policy 
questions  that  arise,  and  to  see  that  the  De- 
partment's policies  and  programs  are  in 
harmony  with  those  of  the  Bureau  of  Rec- 
lamation and  other  agencies,  a  departmental 
board  has  been  established  consisting  of  a 
representative  of  each  of  these  three  De- 
partment agencies  with  a  member  of  the 
secretary's  staff  serving  as  chairman.  May- 
be we  are  wrong,  but  we  believe  that  this 
cooperative  set-up  is  the  right  approach.  No 
matter  how  any  large  organization,  public  or 
private,  is  set  up,  a  Job  requiring  the  serv- 
ices of  different  specialties  will  require 
cooperative  action. 

Now  as  to  accomplishments  under  the  water 
facilities  program  measured  in  wells  drilled 
and  concrete  poured,  I  would  not  be  frank 
with  you  if  I  did  not  say  that  we  are  not  boast- 
ing of  our  first  year's  record.  But  since  1933 
I  have  directly  shared  the  working  responsi- 
bility for  organijclng  and  launching  three  new 
Federal  action  programs,  in  addition  to  water 
facilities,  in  as  many  different  dciMirlments  or 
independent  agencies,  and  have  also  l>een  In 
position  to  observe  the  initiation  of  several 
others.  I  am  bound  to  say  that  none  could 
point  to  an  outstanding  record  the  first  year. 
Policies  have  to  ti<>  made  and  revised  as 
experience  is  gained.  Staffs  have  to  be 
assembled  and  organize<l,  and  some  men  fired. 
New  fiscal  procedures  have  to  l>e  developed, 
nequlrements  of  the  fJeneral  Accounting  Office 
have  to  be  ascertained.  Legal  opinions  have 
to  be  obtained.    The  public  muat  be  made 


familiar  wilh  tlie  program.  Including  its 
limitations. 

The  water  problem  itself  is  a  tough  one,  as 
you  know,  and  trying  to  work  out  the  wise 
thing  to  do  takes  time.  In  one  area,  for  ex- 
ample, the  only  technically  and  economic!!  Uy 
sound  thing  to  do  is  build  one  dam  for  two 
communities.  Well,  it  is  taking  time  to  ti<'t 
those  two  communities  to  agree.  In  anotluT 
watershed,  to  provide  a  stable  water  siiiii'ly 
for  pumping  out  of  the  main  stream,  eitlifr 
one  large  stnicturc  can  be  built  under  sdine 
program  other  than  water  facilities  liecanso 
of  the  cost  or  the  plan  of  several  small  strtio- 
tnres  on  the  tributaries  can  be  adopted.  Which 
is  the  wiser  course,  all  things  considered? 
Opinions  differ — it  takes  time  to  arrive  at  the 
best  answer.  Another  area  is  anxious  to  get 
a  lot  of  wells  drilled — how  much  withdrawal 
can  that  area  stand  without  risking  damaging 
depletion?  Can  anything  practicable  be  done 
to  recharge  the  ground  water  reservoir?  It 
takes  time  to  get  that  answer.  It  takes  time 
to  organize  cooperatives  or  small  districts:  it 
takes  time  to  straighten  out  the  flnanclnl 
structure  of  others  before  we  can  do  businrs.s 
with  them. 

Some  of  our  major  policies  involve  time- 
taking  processes.  Watershed  planning  takes 
time.  So  do  coordination  with  the  Bureau  of 
Reclamation,  cooperation  with  the  local  plan- 
ning committees  and  the  State  agricultural 
advisory  committee,  checking  with  the  State 
engineer  and  other  State  agencies,  and  work- 
ing out  a  farm  plan  for  the  benefiting  farm- 
er. As  we  look  down  the  road,  are  these  and 
our  other  operating  policies  wise  ones  to 
build  upon,  not  only  for  today  but  also  for 
tomorrow? 

Whether  or  not  we  ore  right  in  our  operat- 
ing policies  is  to  us  the  important  question — 
ond  one  in  which  we  would  welcome  your 
frank  suggestions  and  criticisms — because  we 
feel  that  the  Inevitable  first  year's  problems 
of  getting  organized  and  under  way  are  now 
l>ehlnd  us.  We  are  getting  Into  production. 
As  of  November  1, 1939,  for  example,  (i2  water- 
sheds comprising  nearly  150,000  square  miles 
In  area  hod  been  authorIr.ed  for  opcrotions; 
In  116  counties  in  15  States,  demonstration 
water  facilities  were  being  Installed ;  and  in 
another,  70  watersheds  comprising  SO.rtX* 
square  miles  had  l>een  authorized  for  wntir- 
shed  planning. 

In  closing,  I  should  like  merely  to  mcntlnii 
some  observations  and  points  of  view  for  r«\\- 
sidcrntion : 

1,  The  hope  that  Interest  In  providing  ir- 
rigation through  storage  structures,  be  tlicy 
lorge  or  small,  does  not  result  In  overlooking 
the  demonstrated  values  to  agricultural  sin- 
billty  through  storage  In  the  soil  itself  by 
means  of  Improved  soil  and  moisture  con-j 
scrvation  methods. 

2.  My  belief  that  henceforth  more  recogni- 
tion will  lie  given  to  the  necessity  for,  and, 
demonstrated  values  of,  putting  lands  In  the 
drainage  Imslns  liehind  storage  stnictures  ta 
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National  Resources  Planning  Board, 
How  It  Should  Be  Constituted 


By  L.  WARD  BANNISTER,  Denver,  Colo} 


UE  ideal  planning  hoard,  or  agency.— Uo^  a 
lard  should  be  constituted  depends  upon  its 
inetions.  If  it  Is  to  cover  "human"  as  well 
i  natural  resources,  it  would  have  to  be 
uch  larger  than  if  covering  only  the  latter, 
he  human  would  include  education,  public 
jalth,  structure  of  our  economy,  consumer 
icomes,  technological  trends,  etc.,  whereas 
le  latter  would  cover  planning  for  the  con- 
irvation  and  development  of  our  land,  water, 
)rests,  soil,  and  minerals. 

That  there  is  need  of  a  central  planning 
gency  in  respect  to  the  natural  resources  is 
.ear.  It  would  coordinate  the  planning  of 
le  separate  Departments  of  War,  Interior, 
nd  Agriculture ;  would  reduce  friction  among 
lem;  avoid  duplication;  and  save  expense 
)  the  Federal  Government.  The  ideal  board 
'ould  be  a  statutory  board  composed  of  the 
ecretaries  of  the  departments  mentioned  or 
f  their  chosen  representatives,  and  of  a 
umber  of  laymen  appointed  by  the  President 
rem  widely  separated  areas  of  our  country, 
onflrmed  by  the  Senate  as  fully  responsible 
0  the  Congress  as  to  the  President,  and  re- 
lorting  to  both  on  its  plans  for  the  conserva- 
ion  of  our  natural  resources  of  land,  water, 
oil,  forests,  and  minerals.  With  all  of  the 
oUeges  and  universities,  private  foundations, 
ind  Government  departments  to  look  after 
he  cultural  and  social  development  of  the 
Jnlted  States  we  may  well  omit  "human"  re- 
iources  as  distinguished  from  natural  re- 
iources  from  the  jurisdiction  of  the  board  or 
igency  except  to  the  extent  that  the  "human" 
■esources  relate  to  unemployment  which  is  a 
iubject  so  vital  that  it  should  fall  within  the 
-ealm  of  plans  for  the  development  of  our 
latural  resources. 

The  three  Secretaries  should  be  members 
if  the  board  because  their  departments  are 
;hiefly  responsible  for  the  feasibility,  execu- 
tion, and  success  of  projects  authorized  by 
the  Congress.  The  scattered  laymen  are 
needed  to  reflect  the  needs  of  the  entire  coun- 
try and  to  constitute  a  more  disinterested 
l)ody  to  assist  in  the  decision  of  the  disagree- 
ments, if  any,  among  the  three  Federal  de- 
partments. Furthermore,  their  inclination 
would  be  to  protect  the  States  against  undue 
encroachments  by  the  central  Government 
upon  the  administration  by  the  States  of  the 
waters    within    their    borders.     The    board 


•Address    delivered    before    NRA,    Denver,    No- 
vember 16,  1930. 


should  not  be  under  the  personal  control  and 
direction  of  the  Executive.  It  should  be  a 
statutory  board  just  as  open  and  responsible 
in  all  respects  to  the  Congress  as  to  the  Pres- 
ident in  order  that  our  Senators  and  Repre- 
sentatives, to  whom  we  chiefly  look  for  pro- 
tection, may  have  at  all  times  and  without 
embarrassment  the  information  and  service 
they  require. 

The  hoard  we  actually  have. — The  board 
is    composed    of    three    excellent    men    and 
possesses  an  excellent  water  resources  com- 
mittee.    The   committee   has   done   valuable 
work  in  the  different  drainage  districts  of  the 
country,  and  has  been  of  great  service  in  the 
West  in  the  adjustment  of  interstate  disputes 
over   interstate    streams.      The    board    was 
created  by  an  Executive  order  of  the  Presi- 
dent in  September  1939  in  pursuance  of  the 
Reorganization  Act  of  1939,   the  Emergency 
Relief  Appropriation  of  1935,   and   the  Em- 
ployment   Stabilization    Act    of    1931.     The 
Executive  order,  in  pursuance  of  the  Presi- 
dent's Reorganization  Plan  No.  I,  which  was 
presented   under   the  Reorganization   Act  of 
1939  and  approved  by   the  Congress,   places 
this    National     Resources     Planning    Board 
under  the  exclusive  personal  direction  of  the 
President.      The    jurisdiction    of    the    board 
extends  to  planning  for  the  development  of 
the  natural  resources,  to  planning  for  orderly 
programs  of  public  works,  and  to  the  "social, 
economic,   and  cultural  advancement  of   the 
people  of  the  United  States."    In  other  words, 
the  planning  functions  of  the  board  extend  to 
everything   in  which   the    people    might    be 
interested.     For  that  part  of  the  Executive 
order  which  relates  to  the  natural  resources, 
to  work  programs,  and  to  unemployment  as 
far  as  connected  with  the  natural  resources, 
there  is  ample  authority  in  the  acts  of  Con- 
gress under  which  the  Executive  order  was 
issued.    But  I  find  no  statutory  authority  for 
anything  more — no  authority  to  plan  for  the 
social,   educational,  economic,    and    cultural 
development  of   the   people    of    the    United 
States.     The   Congress   evidently   had   it   in 
mind   that  education,    music   lessons,   litera- 
ture,   painting,    the    languages,    and    general 
social    sciences,    all    of    which    are     worthy 
fields  of  endeavor,  would  be  cared  for  in  some 
other  way. 

As  the  board  is  now  constituted  and  func- 
tioning, it  is  the  exclusive  property  of  the 
President,  although  by  the  Executive  order 
which  he  has  made,  its  reports  will  go  both 


to  him  and  to  the  Congress.  That,  however, 
is  not  enough.  This  board  is  going  to  be- 
come, if  continued  beyond  its  present  ex- 
piratory date  of  June  30,  1940,  a  great  reser- 
voir of  information  relating  to  the  natural 
resources  of  our  country  and  proposed  plans 
for  their  development.  Since  all  of  this  in- 
formation is  just  as  essential  to  Senators  and 
Representatives  and  a  Congressman  should 
have  a  legal  right  to  obtain  it  at  any  and  all 
times  and  without  embarrassment,  the  board 
should  be  made  as  responsible  to  the  Con- 
gress as  to  the  President.  If  the  board  is  to 
become  the  repository  not  only  for  knowledge 
affecting  the  natural  resources  but  for  all  the 
human  resources  as  well,  it  is  evident  that 
the  plan  is  that  it  shall  become  the  great  plan- 
ning brain  center  of  the  Nation.  A  brain 
center  is  just  as  much  needed  in  the  legisla- 
tive branch  of  the  Government  as  in  the 
executive.  It  is  to  the  legislative  branch  and 
not  to  the  executive  that  the  people  look  for 
the  determination  of  the  laws  and  policies 
under  which  they  are  to  live.  It  is  for  the 
executive  branch  to  carry  out  the  laws  and 
policies  which  the  legislative  enacts. 

The  powers  of  the  present  board  will  expire 
June  30,  1940.  In  its  connection  with  the 
natural  resources  of  the  country,  it  is  too 
important  an  agency,  both  from  the  stand- 
point of  the  development  of  those  resources 
and  from  that  of  reduction  in  Federal  ex- 
penditures, to  be  allowed  to  lapse.  It  should 
be  recreated  and  continued  but  constituted 
and  responsible  as  I  have  stated. 

Relative  poicers  of  State  and  Federal  Oov- 
emmertts  over  the  waters  of  the  States. — As 
a  matter  of  political  or  law-making  power, 
the  Federal  Government  has  no  business  or 
authority  within  the  States,  whether  in  the 
East  or  West,  except  where  the  Congress 
assumes  that  authority  in  a  specific  instance 
relating  to  a  navigable  stream  for  the  purpose 
of  protecting  navigation,  and  therefore  does 
so  under  the  interstate  commerce  clause  of 
the  Constitution.  We  of  the  West  have 
created  our  own  appropriation  system  of 
water  law.  It  differs  from  that  of  the  East. 
We  shall  not  permit,  if  we  can  help  it,  the 
extension  of  Federal  control  over  these  waters 
to  tell  us  how  or  under  what  conditions  they 
may  be  appropriated  or  for  what  uses.  These 
things  we  will  determine  for  ourselves.  De- 
cisions of  the  Supreme  Court  uphold  us  in 
this  determination. 

The  Reclamation  Era,  January  1940        {  7  } 


Water  Conservation  Possibilities  on  the 
Northern  Great  Plains 

By  HARLAN  H.  BARROWS,  Chairman,  Northern  Great  Plains  Committee  ' 


I  SUALXi  comment  not  only  upon  the  i>08- 
sibilltips  of  water  conservation  on  the  uortb- 
ern  plains  but  also  uiwn  recent  progress  in 
promoting  reclamation  within  the  region  and 
upon  scTeral  other  allied  subjects.  In  so  do- 
ing, I  shall  draw  freely  upon  a  progress  re- 
port recently  submitted  to  the  National  Re- 
sources Planning  Board  by  the  Northern  Great 
Plains  Committee.  Many  of  my  statements 
will  therefore  reflect  or  quote  findings,  opin- 
ions, or  recommendations  of  that  committee, 
which  Includes  representatives  of  the  Bureau 
of  Reclamation,  the  Corps  of  Engineers,  the 
Department  of  Agriculture,  the  Works  Prog- 
ress Administration,  and  the  States  of  North 
Dalcota,  South  Dakota,  Nebraska,  Montana, 
and  Wyoming. 

Borne  Batic  Pacta 

In  considering  any  phase  of  the  problem  of 
economic  readjustment  in  the  northern  plains, 
it  Is  well  to  face  certain  simple  but  hard  facts 
and  their  implications.  The  greatest  disad- 
vantage of  the  plains  is  lack  of  sufncieut 
water.  Everywhere  relatively  light,  the  pre- 
cipitation is  also  variable,  unreliable,  and  un- 
predictable. It  prevents  or  restricts  the  firm 
establishment  of  a  humid  or  even  a  subhumid 
type  of  agriculture.  It  fluctuates  above  and 
below  a  critical  point  for  crop  prtMliiction,  and 
even  a  slight  decrease  in  amount  from  one 
year  to  the  next  may  8<>rlou8ly  reduce 
the  yields  of  unlrrigaled  crops.  Withering 
drought,  possible  in  any  year,  may  destroy 
dry-land  crops  over  wide  areas.  Agrlcullural 
maladjustments  to  these  climatic  hazards  are 
basic  factors  in  the  chronic  adversity  and  In- 
•tability  prevalent  in  much  of  the  region. 
Rehabilitation  and  slabilizntlon  will  necessi- 
tate such  control  and  development  as  may  be 
feasible  of  the  water  stipply  afforded  by  the 
precarions  rainfall  and  an  adjustment  of  dry- 
land economy  to  the  exigencies  of  recurrent 
drought.  Conformity  to  the  way.i  of  nature 
on  the  plains  must  superse<le  attempts  to  con- 
quer her.  To  hope  that  she  nuiy  change  her 
ways  would  be  futile.  To  deiiend  unneces- 
■arlly  upon  palllaltvcA.  upon  emergency  de- 
vices that  ease  without  curing,  would  ttc  detri- 
mental both  to  regional  and  to  national 
weUkre. 

Some  recommendations  made  by  the  North- 
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em  Great  Plains  Committee  in  its  preliminary 
report  released  by  the  President  on  October 
14,  1038,  have  been  implemented  by  the  Con- 
gress and  by  administrative  action.  Various 
Federal,  State,  and  local  agencies  have 
worked  along  other  lines  to  improve  condi- 
tions on  the  northern  plains.  Thus  meas- 
ures to  abate  wind  erosion  have  been  put 
into  operation  in  recent  years  on  4,500,000 
acres,  and  trees  have  been  plante<l  on  110,- 
000  acres.  Approximately  3,400,000  acres 
that  formerly  were  cultivated  have  been 
seeded  to  perennial  and  native  grasses  and 
natural  reseedlng  is  being  facilltate<l  by  de- 
ferred grazing  or  by  controlled  grazing  on 
17,000,000  acres.  With  the  aid  of  the  United 
States  Department  of  Agriculture,  numerou.s 
county  committees  have  made  more  or  less 
progress  in  attacking  their  land-use  problems. 
Many  private  organizations  have  worked 
constructively. 

Progress  in  rehabilitation  and  stabilization 
on  the  northern  plains  has  been  made,  as  the 
foregoing  statements  affirm.  By  and  large, 
however,  such  progress  has  been  slow.  All 
told,  little  has  been  accomplished  in  most 
parts  of  the  region  toward  fundamental,  ef- 
fective readjustments  of  people  to  the  land 
in  comiiarison  with  what  needs  to  be  accoin- 
plisheil.  There  is  comparatively  little  to 
show  In  these  respects,  however  much  there 
may  be  in  other  respects,  for  the  liuge  sums 
spent  on  the  northern  plains  by  tlic  Federal 
Government  in  recent  years.  As  the  North- 
ern Great  Plains  Commlttw  consistently  has 
urged,  further  relief  expenditures  in  the 
region  should  promote  lasting  reliabilitatlon 
to  the  greatest  degree  practicable. 

The  Hazard  nf  War 

Slow  at  best,  progress  in  fundamental  re- 
adjustment might  be  stoppe<l  and  much  of 
what  has  lH>en  accomplished  might  be  un- 
done by  a  prolonge<l  Eiiroiiean  war.  A  con- 
siderable rise  in  the  price  of  wheat,  accom- 
Iinnie<l  iierhaps  by  a  series  of  generous  rains, 
■night  tempt  the  plainsmen  again  to  overculti- 
vate  in  the  ho|x,>  of  speculative  gain.  Constant 
vigilance  will  be  nc-<-<le<l  to  safeguard  the 
progress  alrenily  made  and  to  make  further 
progress  |ioN.Mll>le  without  interruption.  The 
blunders  of  the  past  cannot  be  retrieved,  but 
they  should  not  be  repeate<I. 

Imporlnnrr  and  limilalum*. — Inasmuch  as 
imuclty  of  water  Is  the  greatest  dlwidvnntage 


of  the  northern  plains,  the  effective  control 
and  efficient  use  of  the  scant  supply  i>;  n  i":n- 
ter  of  pivotal  Importance.  Irrigation 
should  be  constructed  in  the  region.  ii>  i  xi^- 
dltiously  as  relevant  considerations  may  war- 
rant, wherever  it  Is  physically  and  economi- 
cally practicable  to  do  so.  This  is  desirable 
not  only  because  of  the  superior  utility  of  ir- 
rigated land  but  also  because  each  regularly 
irrigated  acre  in  the  region  may  make  jkis- 
sible  the  optimum  u.se  of  20  to  25  acr<'s  of 
neighboring  grazing  land  through  pro|K>rly 
integrated  farm  programs. 

The  foregoing  statements  are  not  Intended 
to  lend  any  support  to  unsound  project.-;  nr 
to  imply  premature  advocacy  of  untestiMl  «v 
inadequately  tested  projects  that  later  may 
prove  to  be  meritorious.  Importunate  pro- 
jwnents  of  enterprises  of  uncertain  merit 
would  do  well  to  await  the  findings  of  ade- 
quate technical  surveys  and  economic  studies 
and  later  to  be  guided  by  them.  Most  of  tlie 
streams  that  rise  on  the  plains  are  as  fickle 
as  the  rains  that  feed  them.  They  carry 
least  wafer  in  dry  years  when  most  water  is 
neetliHl  from  them.  To  store  their  exr(-.s 
water  in  wet  years  for  later  use  in  dry  years 
would  l>e  so  exi¥>nsive  that  any  such  proposal 
calls  for  careful  scrutiny.  To  extend  irriga- 
tion unduly  In  a  wet  cycle  is  to  Invite  a 
shortage  of  water  in  the  next  dry  cycle. 
Probably  less  than  2  percent,  perhaps  less 
than  1  percent,  of  the  total  area  of  the 
northern  plains  can  ever  lie  Irrigated  regu- 
larly, whether  economically  or  otherwise, 
from  both  mountain  streams  and  prairie 
streams.  Wishful  thinking  can  neither  in- 
crease rainfall  nor  augment  stream  flow. 

Rcrommended  policy. — In  its  reiwrt  re- 
lease<l  Octol>er  14,  1038,  the  Northern  Great 
Plains  Committee  stated  that  it  was  unable 
to  find  opiMirtunities  in  the  northern  plains 
for  large  or  me<iium  .slze<l  irrigation  enter- 
prizes  that  could  qualify  under  then  existing 
IMilicy  and  law.  It  did  find,  however,  that 
in  winie  inKtan<i>s  the  difference  betw«vn  the 
maximum  charges  for  construction,  o|ieration. 
and  maintenance  which  settlers  could  reason- 
ably be  expecte<l  to  pay  and  the  total  costs 
Involved  might  Ik-  assumed  by  relief  agencies 
under  cooperative  arrangements.  The  com- 
mittee recommended  the  adoption  of  the 
following  policy  with  res|)ect  to  such  projin-ts. 

"(1)  That  ri'llcf  funds  l>e  expended  as  prac- 
ticable and  nee<led  for  irrigation  projects 
which  would  r«luce  the  relief  load  by  furnish- 
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ing  a  reliable  means  of  livelihood  and  which 
would  serve  as  effective  units  in  a  proper  sys- 
tem of  land  and  water  utilization. 

"(2)  That  expenditures  for  projects,  over 
and  above  the  reimbursable  portions,  be  lim- 
ited, insofar  as  practicable,  by  the  amounts 
necessary  for  relief,  preferential  consideration 
being  given  to  projects  in  areas  where  the 
greatest  amount  of  relief  would  be  provided. 

"(3)  That  detailed  planning  of  the  develop- 
mental program  be  undertaken  cooperatively 
by  the  various  Federal  agencies  which  would 
participate  in  construction,  settlement,  guid- 
ance of  settlers,  and  the  like,  including  the 
Northern  Plains  Agricultural  Advisory  Coun- 
cil of  the  Department  of  Agriculture  and  the 
laud-grant  colleges,  by  the  planning  boards 
and  other  appropriate  agencies  and  authorities 
of  the  several  States  of  the  northern  plains 
region,  and  by  local  planning  agencies,  and 
that  the  over-all  planning  program  be  coordi- 
nated by  the  National  Resources  Committee. 

"(4)  That  particular  projects  be  constructed 
by  the  Federal  agency  or  agencies  best  adapted 
to  the  work  involved,  provided,  however,  that 
the  engineering  plans  for  all  relatively  large 
projects  be  subject  to  approval  by  the  Bureau 
of  Reclamation  and  that  plans  for  all  projects 
be  subject  to  certification  by  the  Department 
of  Agriculture  with  respect  to  their  agricul- 
tural soundness  and  their  conformity  with  an 
appropriate  land-use  plan. 

"(5)  That  responsibility  for  the  adminis- 
tration of  projects  upon  completion  rest  with 
the  Department  of  Agriculture,  and  that  set- 
tlers on  the  projects  be  required  to  repay  to 
the  Department  of  Agriculture  the  operation, 
maintenance,  construction,  land,  and  other 
charges  to  the  extent  of  their  ability  as  de- 
termined jointly  by  the  Bureau  of  Reclama- 
tion and  the  Department  of  Agriculture,  in 
the  light  of  the  productive  capacity  and  util- 
ity of  the  land,  the  conditions  existing  on 
other  projects,  and  other  relevant  considera- 
tions. Repayments  for  construction,  land, 
and  other  capital  charges,  should  be  made 
in  not  more  than  40  annual  installments. 
Expenditures  from  Works  Progress  Adminis- 
tration funds  for  these  undertakings  would 
be  subject,  it  was  assumed,  to  such  provisions 
witli  respect  to  reimbursability  as  the  Presi- 
dent might  determine. 

"(6)  That  contracts  for  repayment  be  ne- 
gotiated by  the  Department  of  Agriculture, 
preferably  with  irrigation  districts,  conserv- 
ancy districts,  or  other  suitable  bodies,  and 
that  in  selecting  projects  preference  be  given, 
other  things  being  approximately  equal,  to 
areas  having  irrigation,  conservancy,  or 
similar  districts. 

"(7)  That  the  Department  of  Agriculture 
assume  responsibility  for  locating  on  the 
projects  persons  in  need  of  resettlement ;  for 
buying,  reselling,  subleasing,  and  leasing  land 
in  order  to  facilitate  construction  and  settle- 
ment (if  presently  so  empowered)  ;  for  col- 
lecting all  repayments;  and  for  guiding  or 
advising  the  settlers  in  matters  of  farm 
practice." 


Congressional  appropriations. — On  June  14, 
1938,  the  President  submitted  to  the  Congress 
a  supplemental  estimate  of  appropriation  for 
the  fiscal  year  1939  for  the  construction  of 
water  conservation  and  utilization  projects  in 
the  Great  Plains  and  arid  and  semiarid  areas 
of  the  United  States,  amounting  to  $5,000,000. 
Such  an  appropriation,  if  supplemented  by 
such  Works  Progress  Administration  aid  as 
appeared  to  be  suitable,  would  have  permitted 
prompt  construction  of  a  group  of  projects 
recommended  by  the  committee.  As  may  be 
recalled,  the  Congress  authorized  the  item  of 
$5,000,000  in  the  Second  Deficiency  Appropria- 
tion Act,  1938,  but  provided  that  the  funds 
were  to  be  taken  from  funds  made  available 
by  section  1  of  the  Emergency  Relief  Appro- 
priation Act  of  1938,  and  also  provided  that 
not  to  exceed  $50,000  could  be  expended  on 
any  one  project.  The  limiting  provisions  de- 
feated the  purpose  of  the  appropriation — inso- 
far as  projects  recommended  by  the  committee 
were  concerned.  It  was  accordingly  recom- 
mended by  the  committee  in  its  report  released 
October  14,  1938,  and  by  the  National  Recla- 
mation Association  in  Resolution  No.  7  adopted 
at  the  Reno  Convention,  that  the  sum  sought 
be  made  available  without  invalidating  re- 
strictions by  the  Congress  at  its  next  session. 
This  was  done  in  the  Appropriation  Act  for  the 
Department  of  the  Interior,  1940. 

Selection  a>id  construction  of  projects. — 
Work  looking  to  the  selection  and  construc- 
tion of  irrigation  projects  in  the  program  of 
the  Northern  Great  Plains  Committee  is  pro- 
ceeding actively  and  I  believe  effectively, 
under  the  supervision  of  a  subcommittee 
consisting  of  representatives  of  the  Bureau 
of  Reclamation,  the  Department  of  Agricul- 
ture, and  the  Works  Progress  Administra- 
tion, in  accordance  with  the  following 
communication  from  the  President  to  the 
Secretary  of  tlie  Interior,  dated  June  14, 
1939: 

"My  Dear  Mr.  Spxrktary  : 

"In  order  to  effectuate  the  purposes  of  the 
appropriation  of  $5,000,000  for  water  con- 
servation and  utility  projects  in  the  Interior 
Department  Appropriation  Act,  1940,  about 
which  you  wrote  me  on  May  9,  I  am  request- 
ing that  the  following  procedure  be  adopted 
by  the  interested  Federal  departments  and 
agencies : 

"1.  Allocations  from  the  $5,000,000  appro- 
priation will  be  made  for  projects  individually. 

"2.  Recommendations  for  allocations  will 
be  prepared  by  the  Department  of  the  In- 
terior in  accordance  with  the  general  policies 
set  forth  in  the  report  of  the  Northern  Great 
Plains  Committee,  dated  October  14,  1938, 
and  will  include  the  concurrence  or  view  of 
the  Department  of  Agriculture  and  the 
Works  Progress  Administration. 

"3.  Each  recommendation  will  include  a 
description  of  the  proposed  project,  an  esti- 
mate of  the  total  cost  of  the  completed  proj- 
ect, estimates  of  the  work  which  can  be 
performed  by  relief  labor  and  of  the  reim- 
bursable cost,   and  a   statement  of  the  pro- 


posed participation  of  each  Federal  Agency 
concerned  together  with  the  recommended 
amounts  of  funds  to  be  allocated  to  each. 

"4.  The  Secretary  of  the  Interior  acting 
through  the  Bureau  of  Reclamation  will  be 
responsible  for  the  construction  of  projects, 
except  as  may  be  otherwise  recommended. 

"5.  Recommendations  will  be  transmitted 
to  me  through  the  Bureau  of  the  Budget. 

"6.  The  National  Resources  Committee 
through  its  Northern  Great  Plains  Commit- 
tee will  continue  to  coordinate  these  and 
related  activities  as  directed  in  my  memo- 
randum of  October  19,  1938. 

"I  am  forwarding  copies  of  this  letter  to 
the  chairman  of  the  National  Resources 
Committee,  the  Secretary  of  Agriculture,  and 
the  Administrator  of  the  Works  Progress 
Administration  for  their  information  and 
guidance. 

Sincerely  yours, 

(s)     Franklin  D.  Roosevext. 
The  Honorable,  The   Secretary  or  the  In- 
terior." 

Seven  projects  have  been  considered  by 
the  subcommittee  for  immediate  construction. 
They  are  an  extension  of  the  first  and  second 
divisions  of  Buffalo  Rapids,  and  the  Saco 
Divide  Unit  of  the  Milk  River  project,  all  in 
Montana ;  the  Buford-Trenton  and  Bismarck 
projects  in  North  Dakota;  the  Rapid  Valley 
project  in  South  Dakota ;  and  the  Mirage 
Flats  project  in  Nebraska.  The  total  irri- 
gable area  in  these  projects  is  about  75,000 
acres;  the  total  estimated  cost,  $11,985,000; 
the  total  reimbursable  cost,  $4,825,000;  and 
the  nonreimbursable  cost,  to  be  met,  it  is 
expected,  by  work-relief  funds,  $7,160,000. 
The  Buford-Trenton  and  Rapid  Valley  proj- 
ects and  the  second  unit  of  the  Buffalo  Rapids 
project,  have  been  approved  by  the  President 
under  the  procedural  program  already  out- 
lined. 

The  disparity  between  the  aggregate 
reimbursable  cost  and  the  aggregate  nonre- 
imbursable cost  of  these  seven  projects  is 
particularly  noteworthy  because  they  repre- 
sent, so  far  as  known,  the  "cream  of  the 
crop"  in  reclamation  possibilities  within  the 
region.  If  they  were  to  be  carried  out  under 
conditions  equitable  alike  to  the  Government 
and  to  the  prospective  water  users,  if,  further, 
they  were  to  form  economic  havens  for  a 
considerable  number  of  distressed  dry-land 
farmers,  they  had  to  be  developed  under 
some  such  authorization  and  policy  as  recom- 
mended by  the  Northern  Great  Plains  Com- 
mittee. They  had  to  be  treated  as  relief 
irrigation  projects. 

Let  the  Buford-Trenton  project  in  North 
Dakota,  first  of  the  group  to  receive  Presi- 
dential approval,  serve  as  spokesman  with  re- 
spect to  the  need  for  rehabilitation  and 
stabilization  by  any  and  all  practicable  means 
in  a  more  or  less  representative  area  of  the 
northernmost  plain^.  In  Williams  County, 
within  which  the  project  is  situated,  rainfall 
has  been  subnormal  in  almost  every  year  since 
1929.     A  report  of  the  Bureau  of  Reclamation 
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completed  in  1S38  showed  that  tbe  harvested 
area  bad  decreased  more  than  400,000  acres 
In  the  10  years,  that  the  number  of  horses, 
cattle,  sheep,  and  bogs  had  decreased  more 
than  30  percent,  that  65  percent  of  all  farms 
were  delinquent  in  tax  payments,  and  that 
15,000  persons  out  of  a  total  |>opuiation  of 
19,000  were  supported  by  direct  relief  or  Fed- 
eral labor  projects. 

Investigations  have  been  nearly  completed 
by  the  Burc>au  of  Reclamation  on  five  projects 
in  Montana  and  North  Dakota  that  have  not 
yet  been  considered  by  the  subcommittee  of 
the  Northern  Great  Plains  Committee.  They 
are  the  Marias,  Deadman's  Basin,  Nesson 
Valley  (Right  Bank),  Cartwrlght,  and  Livona 
Flats  projects.  Construction  of  these  proj- 
ects, if  found  feasible,  could  be  undertaken 
with  little  additional  preliminary  examina- 
tion. The  Bureau  of  Reclamation  has  rel- 
atively advanced  investigations  under  way  in 
some  10  areas  that  are  thought  to  be  irrigable 
and  the  Corps  of  Engineers  has  investigations 
of  survey  scope  that  involve  combined  flood 
control  and  Irrigation  development  which  are 
in  progress  in  five  drainage  areas  of  the  re- 
gion. Finally,  general  preliminary  studies 
are  under  way  in  several  basins  tributary  to 
the  Missouri  River  that  may  develop  require- 
ments for  the  examination  of  individual  areas. 
Such  requirements  are  not  known  at  present. 

Control  of  project  landt. — In  its  report 
of  October  14,  1938,  the  Northern  Great 
Plains  Committee  recommended  legislation 
under  which  the  Department  of  Agriculture 
could  purclia.se  for  later  sale  or  long-term 
lease  land  suitable  for  settlement  in  the  ir- 
rigation projects  under  discussion.  It  stated 
tbe  need  for  such  legislation  as  follows: 

"Attention  Is  called  by  the  Department  of 
Agriculture  and  the  Bureau  of  Reclamation 
to  tbe  fact  that  unless  a  substantial  propor- 
tion of  the  lands  to  be  benefited  by  a  project 
are  under  Federal  ownership  or  control  in 
advance  of  initiation  of  tbe  project  and  as  a 
condition  to  its  approval,  the  benefits  which 
would  accrue  from  the  program  to  destitute 
farm  families  in  need  of  a  permanent  source 
of  livelihood  through  relocation  will  be  lost 
in  large  measure.  Without  such  ownership 
or  control,  landowners  within  a  project  could 
retain  for  dry-farming  or  grarlng  purposes 
such  parts,  if  any,  of  their  holdings  as  ex- 
ceeded in  size  the  units  eslabli.Hhod  for  irriga- 
tion purposes,  thus  minimizing  the  population 
capacity  of  the  project ;  and  speculative,  non- 
resident ownership  of  Irrigated  units  would  be 
facilitated." 

The  committee  believes  now,  as  formerly, 
that  Federal  acquisition  and  subsequent  re- 
sale or  lease  of  lands  in  tbe  proposed  irrigation 
projects  of  the  nnrthc-rn  plains  are  essential 
to  the  proper  settlement  and  development  of 
the  projects  and  to  protection  of  the  Fe<leral 
Investment  in  them. 

Although  it  is  possible  that  the  item  in 
the  Interior  Department  Appropriation  Act, 
1040,  which  appropriates  $5,000,000  for  water 
coDservatlon    and    utility    project*    conreys 


sufficient  technical  authorization  for  the  pro- 
cedure here  advocated,  the  committee  realizes 
that  the  original  budget  estimate  was  drawn 
and  that  subsequent  hearings  were  conducted 
by  the  House  Committee  on  Appropriations 
with  the  tacit  understanding,  so  far  as 
known,  that  authorization  for  federal  acqui- 
sition and  disposal  of  lands  within  the 
projects  would  be  sought  through  separate 
congressional  action.  It  is  the  judgment  of 
the  committee  that  sepomte  and  explicit 
legislation  is  desirable,  even  If  not  necessary. 

The  Wheclcr-Cate  Act. — Appropriate  legis- 
lation was  needed  to  permit  a  continuation  of 
the  work  of  reclamation  initiated  by  the 
item  in  the  Interior  Department  Appropria- 
tion Act  for  the  fiscal  year  1040  that  has 
already  been  noted.  Tlie  need  was  met  by 
an  act,  S-1802,  approved  by  the  President  on 
August  11,  1939,  which  authorizes  the  con- 
struction of  water  conservation  and  utiliza- 
tion projects  in  the  Great  Plains  and  arid 
and  semiarid  areas  of  the  United  States  and 
the  appropriation  of  such  sums  of  money  as 
may  be  necessary  to  carry  out  the  provisions 
of  the  act.  I  shall  not  discuss  the  act  nor 
the  desirability  of  supplementary  legislation, 
for  the  entire  subject  doubtless  will  be 
covered  by  Congressman  Case,  the  next 
speaker  on  the  program.  I  do  wish,  however, 
to  felicitate  Mr.  Case  upon  the  passage  of  the 
act,  to  which  I  trust  his  name,  together  with 
that  of  Senator  Wheeler,  may  always  be 
attached  in  the  public  mind. 

Progress  under  the  Water  Facilities  Act. — 
The  Northern  Great  Plains  Committee  has 
recognized  in  the  Water  Facilities  Act  an  in- 
strument of  importance  for  the  development 
of  small  water  facilities  as  an  aid  to  proper 
land  use  in  the  northern  plains.  Supplemen- 
tal Irrigation  on  a  small  scale  and  supplies  of 
water  for  farmsteads  and  for  stock  are  In- 
volved. Progress  under  the  act  has  been  ad- 
versely affected  by  the  limitations  imposed  by 
available  funds,  by  the  difficult  problems  in- 
volved, by  limited  knowledge  of  the  economics 
of  intonnlttont  supplies  of  water  and  of  per- 
missible drafts  on  underground  supplies,  and 
by  other  factors.  As  a  result  of  initial  expe- 
riences the  Department  of  Agriculture  has 
made  changes  in  policy  and  administration 
which  should  expedite  progress.  The  reha- 
bilitation nf  distressed  farm  families  through 
the  installation  of  water  facilities  is  being 
e.\pe<llted  by  the  use  of  funds  provided  by  the 
Farm  Security  Administration.  Such  expen- 
ditures are  additional  to  those  made  under  the 
Water  Facilities  Act  ami  further  the  attain- 
ment of  objectives  sought  by  the  act 

Where  Reclamation  Is  Impossible 

Deairable  lines  of  action  for  rehabilitation 
and  stabilization  over  the  great  part  of  the 
northern  plains  which  Is  noiiirrlRable  have 
been  stat<-<l  in  general  terms  by  many  investi- 
gating agencies.  Much  ploughland  should  be 
returned  permanently  to  grass.  Many  operat- 
ing units  should  be  Increased  In  size.    Live- 


stock farming,  involving  a  judicious  conil>i 
nation  of  grazing  and  feed-crop  production, 
should  widely  replace  grain  farming.  A  li'» 
unstable  income  should  be  souglit  through  ili 
versification  of  farm  programs  in  some  art':i>. 
and  through  growing  drought-resistant  crops 
in  other  areas.  Improved  relations  betwciii 
owners  and  tenants  and  adequate  means  cif 
financing  farm  enterprises  should  be  promotcil. 
Town  and  farm  economy  should  be  belter 
integrated.  Population  density  should  be  ad- 
justed to  proper  use  of  the  land.  The  gciv- 
ernnient  services  of  States  and  counties 
should  be  fitted  to  the  readjusted  population. 

To  state  alwtractly  tbe  various  problems 
Involved  is  easy ;  to  formulate  concretely 
practicable  means  for  their  solution  is  diffi- 
cult. They  Interlock  and  together  assume  an 
Intricate  character.  They  concern  Federal, 
State,  and  local  agencies,  most  of  which  have 
been  accustomed  to  approach  them  from  par- 
ticular angles  along  specialized  fimctional 
lines  and  without  close  collaboration.  They 
call  for  a  coordinated  approach  on  a  re- 
gional basis.  Clearly,  however,  no  single  put- 
tern  of  readjusted  land  use  for  the  region  as 
a  whole  could  provide  a  sound  foundation  for 
a  satisfactory  economic  and  social  structure, 
for  there  Is  wide  variation  in  the  utility  of 
different  areas.  Intensive  studies  of  repre- 
sentative sample  areas  are  needed. 

Such  studies,  for  several  of  which  the  North- 
ern Great  Plains  Committee  has  provided, 
may  afford  a  basis  for  the  formulation  of  pro- 
grams of  readjustment  in  land  use  and  popu- 
lation distribution  in  the  areas  studied.  It  is 
probably  only  by  the  development  of  unified 
and  definite  programs  of  readjustment  in  rep- 
resentative areas  that  the  adoption  of  realistic 
IMllcies  and  procedures  in  line  with  the 
physical  facts  and  economic  conditions  in  the 
northern  plains  can  be  brought  about.  Suc- 
cessful readjustments  in  several  areas  of  dis- 
similar character  probably  would  have  wide- 
spread influence  elsewhere. 

Looking  Forward 

A  land  of  great  risks  in  the  past,  the  North- 
ern Great  Plains  can  become  a  land  of  rea- 
sonable security  in  the  future.  If  the  change 
is  to  occur,  constructive  action  through  years 
along  many  lines  will  be  needed.  If  the 
cliango  is  to  occur.  Federal,  Slate,  local,  and 
private  agencies  and  private  Individuals  must 
work  together  to  bring  it  about.  I  trust  that 
the  Northern  Great  I'lains  Committee  niny 
prove  increasingly  helpftil  in  the  Joint  under- 
taking. As  chairman  of  the  committee  I  ap- 
preciate greatly  the  support  it  has  received 
from  the  National  Reclamation  Association, 
and  I  frankly  solicit  further  support  in  tbe 
following  matters : 

1.  In  seeking  a  suitable  appropriation  at  the 
next  session  of  the  Congress  for  continuance 
of  the  program  for  the  constniction  of  relief 
Irrigation  projects. 

(ConliNHftf  on  page  17) 
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Candid-camera  shots  of  Bureau  of  Reclamation  officials  attending  National  Reclamation  Association  Convention  in  Denver,  Colo.,  November  14-I6,  1939 


(1)  E.  O.  Larson,  K.  B.  Keener,  R.  J.  Newell 

(2)  H.  A.  Parker,  George  A.  Bonnett.  E.  A. 

Moritz 

(3)  L.  E.  Foster  leaves  the  Conference 

(4)  William  E.  Warne,  L.  R.  Fiock 

(5)  L.  N.  McClellan,  William  F.  Kubach 


(6)  J.  Stuart  McMaster,  J.  Kennard  Cheadle 

(7)  Walker  R.  Young  and  R.  S.  Calland  dis- 

cuss  a  Central  Valley  problem  with 
George  A.  Bonnett 

(8)  Donald  I.  Jerman  and  William  G.  Sloan 

are  amused 


(9)  W.  H.  Nalder  and  others  listen 

(10)  H.J.  S.  Devries  tells  L.  E.  Foster  and  an 

unidentified  gentleman 

(11)  E.  O.  Larson  (foreground),  P.  J.  Preston 
(left),  and  J.  R.  Alexander   (half  hidden) 

(12)  George  O.  Sanford  and  S.  O.  Harper 


Improved  Methods  in  Canal  Maintenance 

By  W.  H.  ROBINSON,  Manager,  Gem  Irrigation  District,  Homedale,  Idaho  ^ 


THE  history  of  irritation  began  with  iiii  in- 
(liTidual  divortlng  water  from  a  .small  stream 
on  to  an  adjoining  piece  of  land  without  hav- 
ing to  build  canals,  and  was  practiced  in 
Assyria,  Babylonia,  China.  Egypt,  and  India. 

In  the  United  States  are  found  remains  of 
ancient  irrigation  works  in  Colorado,  Utah, 
New  Mexico,  and  Arizona,  showing  that  arti- 
ficial watering  was  practiced  there  by  pre- 
historic pooiilcM,  some  of  whose  ditches  are 
used  in  present  operations.  The  Spaniard.n 
who  inratled  the  country  learned  the  lesson  of 
irrigation,  and  carried  it  back  to  their  kins- 
men in  Mexico  where  it  was  used  to  some  ex- 
tent. In  southern  California  the  early  mis- 
sions surrounded  ttieir  stations  with  farms 
made  fruitful  by  watering  the  parched  plains. 
About  I80O  the  Mormons  in  Utah  furnished 
the  United  States  with  the  first  striking  ex- 
ample of  practical  irrigation  on  a  considerable 
scale,  and  about  this  time,  the  gold  miners  in 
Califoniia  use<I  seme  of  tlie  water  from  placer 
mining  operations  for  irrigating,  witli  enough 
success  to  attract  attention,  and  its  use  was 
gradually  increasol. 

About  1870  the  Union  Colony  at  Greeley, 
Colo.,  attained  great  success,  making  this  dis- 
trict famous.  This  was  really  only  the  be- 
ginning, and  soon  groups  cooperated  by  form- 
ing colonies,  their  settlers  locating  on  small 
nearby  farms  and  obtaining  water  from  a 
common  source.  In  this  manner,  Increasing 
areas  were  brought  under  cultivation,  and 
such  colonies  with  individuals,  associations, 
and  companies  lntro<lnce(l  irrigation  in  many 
Ificalities. 

In  the  late  eighties,  millions  of  dollars  were 
put  into  such  projects  speculatively,  Init  few 
prove<l  profitalilc  for  investors,  although  they 
were  the  means  of  substantial  advancement  in 
the  extension  of  irrigation. 

The  whole  scheme,  however,  has  became  so 
vast  and  of  such  economic  Importance  that 
State  and  National  Ooveniments  are  more 
and  more  assuming  Its  rfstmnslbllltles.  The 
Reclamation  Act,  which  iM'came  a  law  in  1002, 
marked  the  iM-glnnlng  of  n  new  era  in  irriga- 
tion in  America. 

KarXy  Irrianlion  Project* 

The  first  projects  in  the  United  States  were 
crudely  bnllt  ditches,  and  tlie  diversions  were 
made  of  loose  rock  where  handy,  or  were  made 
of  logs,  wire  netting,  and  straw,  which  wnshi-<l 
out  each  spring  in  the  high  water,  and  had  to 
be  n-placed  lieforc  the  beginning  of  the  irriga- 
tion 
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The  early  systems  depended  upon  the  nat- 
ural flow  of  the  rivers  diverted  l)y  dams  and 
canals,  but  in  the  growing  season  tlie  streams 
were  lowest,  and  when  water  was  most  needed, 
it  often  was  not  available.  This  condition 
resulted  in  tlie  extensive  building  of  dams  and 
storage  reservoirs,  in  which  are  collected  the 
flood  waters,  thus  not  only  insuring  a  supply 
when  most  needed  but  making  possible  the 
greatest  use  of  the  stream. 

The  first  canals  were  constructed  by  hand 
labor  or  by  tennis  and  small  scrapers  called 
slip-scraper.«,  taking  five  or  six  of  them  to 
carry  a  yard  of  dirt.  Tlien,  later,  wheel 
scrapers,  fresnos,  and  carry-alls  of  different 
sizes  holding  as  much  as  12  yards  to  a  load 
were  used,  which  were  quite  an  improvement 
over  the  former  method.  These  were  used  in 
cleaning  and  maintaining  tlie  canals,  while 
most  of  the  laterals  had  to  be  cleaned  with 
hand  labor  u.sing  shovels.  Efforts  are  now 
lieing  made  to  build  small  ditches  and  V's 
that  will  handle  this  work  more  economically. 

Practically  ail  the  structures  such  as  head- 
gates,  weirs,  checks,  and  culverts  were  built 
of  wood,  wiilch  laste<l  only  a  few  years  and 
had  to  be  replaced.  Now,  practically  all  struc- 
tures are  built  of  concrete  or  steel,  which 
re<luce8  maintenance  costs.  On  our  project 
(the  Gem  Irrigation  DLstrict  of  the  Owy- 
hee project),  which  was  built  in  1012,  prac- 
tically all  the  structures  were  built  of  wood, 
but  most  of  them  have  been  replaced  with 
concrete  or  steel.  We  had  about  3  miles  of 
untreated  wood  stave  pipe  which  was  buried, 
and  in  a  very  few  years  had  to  be  excavated 
and  placed  on  piers  to  stop  the  deterioration. 
I^nter,  concrete  pipe  replace<l  these. 

We  also  had  miles  of  metal  flumes  built  on 
wooden  structures,  whicli  are  being  replace<l 
with  concrete  syphons.  With  permanent  im- 
provement of  tlie  structures,  maintenance 
costs  are  reduced  and  service  improved. 

During  the  earlier  years  of  operation  of  our 
project  horses  and  scrapers  were  U8e<l  for 
cleaning  canals,  but  it  became  more  diflicuit 
to  get  teams  and  men  as  the  st'tliers  were 
busy  at  that  time  of  the  year  U|ion  their 
farms.  We  also  found  it  very  difficult  with 
(earns  (o  nmintain  the  slopes  on  the  banks  of 
the  canals,  which  was  necessary  to  maintain 
the  full  caiiacity,  because  the  weeds  and  grass 
would  grow  and  accumulate  slit  until  the 
linnks  wen-  nearly  perpendicular. 

Later  Improrcd  Btrurturci 

I'rojects  built  during  the  post  decade  were 
constructed  with  permanent  structures,  uni- 
form slo|)es  on  the  Irnnks  and  roadways  on 


the  banks  to  faciilate  the  distribution  I'f 
water.  Large  savings  in  maintenance  costs 
have  i)een  made  wliere  canals  were  lined  wiili 
concrete.  Although  the  expense  of  lining 
these  sections  of  canal  has  been  rather  high, 
the  saving  in  the  loss  of  water  and  the  main- 
tenance costs  have  more  than  paid  for  the 
expense  where  water  is  exiiensive.  In  the 
past  few  years  several  canal  lining  exjieri- 
mcnts  have  been  made  witli  aspiialt  and 
gravel  reinforced  with  cotton  fabric,  wbicii  is 
a  cheaper  methocl,  but  is  yet  in  the  ex|K'ri- 
mental  stage.  A  section  of  canal  about  a 
mile  In  length  belonging  to  the  North  Exten- 
sion Canal  Co.  of  Soda  Springs,  Idaho,  was 
lined  with  a  mixture  of  asphalt  and  gravel 
and  reinforcetl  With  heavy  cotton  fabric.  I 
am  told  tlint  the  company  had  a  loss  varying 
from  20  to  30  jiercent  before  lining  this  .sec- 
tion, whereas  after  lining  the  loss  was  cut 
to  about  l',{.  ix>rcent.  Tiie  cost  of  main- 
tenance is  greatly  reduced,  because  there  is 
no  expense  of  cleaning  and  mossing. 

The  Seventy-sixth  Congress  appropriated 
considerable  money  for  the  Department  of 
Agriculture,  one  of  the  items  being  for  emer- 
gency erosion  control,  which  included  re- 
search and  demonstration  work  on  fire  control 
and  irrigation  construction  work  to  eliminate 
hazards  In  the  Everglades  region  of  Florida. 
It  would  seems  that  the  irrigation  districts 
of  the  Northwest  certainly  should  get  some 
help  fn>m  the  Department  of  Agriculture  In 
making  exiierlments  on  canal  linings,  using 
the  surplus  cotton  and  asphalt  methiMl.  If 
these  exiH>rlnients  were  made  in  different 
localities,  it  would  certainly  prove  of  value, 
and  I  would  recommend  to  tills  Congress 
the  pas.snge  of  a  resolution  a.sklng  for  this 
aid. 

There  is  also  a  great  advantage  in  using 
sodium  chlorate,  carbon  bisulphate,  and 
arsenic  In  different  places  on  canals,  which 
eliminales  the  growth  of  wee<ls  and  willows, 
especially  around  briclges  or  structures  where 
one  Is  unable  to  clean  witli  machinery.  One 
application  of  these  chemicals,  wliicli  would 
last  for  a  nunilM>r  of  years,  greatly  reduc*"* 
(he  amount  of  hand  labor  that  otherwise 
would  be  necessary  to  maintain  the  canals. 
Tlie  wholesale  poisoning  of  gophers,  as  now 
pmctlce<I  by  most  canal  coniimnles,  has  prar 
tically  ex(erminn(<-d  the  r<Hlcn(s  in  many 
sections,  aiHl  has  greatly  re<luc«><l  breaks  In 
canals  and  laterals.  Tills  has  \wvi\  done  in 
nu>s(  iiistaiKvs  in  conjunction  with  tli<' 
I>e|Hirtment  of  Agriculture  and  the  Civilian 
Conservation  Corps.  This  work  has  also 
been  of  great  value  to  (he  indiviiliial  farnicr". 

Almut  10  years  afO.  we  purchased  a  Irnclor 
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and  road  grader.  We  first  used  these  to  build 
roads  on  top  of  the  banks.  At  that  time, 
they  were  not  building  angle  dozers,  and  if 
we  had  had  one  of  them  at  that  time,  the 
work  would  have  been  much  simpler.  We 
built  these  roads  on  the  banks  during  the  ir- 
rigation season.  After  the  water  was  turned 
out  of  the  canals,  we  built  a  small  vee  and 
attempted  to  slope  the  banks  and  put  the  dirt 
on  top  of  the  bank,  but  finding  we  were  short 
of  power  to  make  any  progress,  we  purchased 
another  tractor  and  built  a  large  vee,  using 
timbers  24  feet  long  for  the  wings  shod  with 
steel  grader  blades,  using  a  hinged  nose  shod 
with  steel  and  making  the  wings  adjustable 
for  different  height  banks.  One  tractor  was 
hitched  to  the  nose  of  the  vee  and  the  other 
to  the  end  of  the  wing.  This  worked  very 
satisfactorily  on  ditches  that  were  not  more 
than  6  or  7  feet  deep,  laying  the  burm  upon 
the  bank  where  it  could  be  reached  with  a 
grader  and  scattered  across  the  roadway. 

Next,  we  purchased  a  rotary  scraper  to  be 
used  with  a  tractor  for  removing  silt  deposits 
and  repairing  breaks  or  building  fills.  This 
replaced  the  teams,  and  we  found  it  to  be 
very  economical  in  operation. 

Then,  a  few  years  ago,  we  purchased  an 
angle  dozer  to  be  used  on  one  of  our  tractors, 
which  is  very  useful  in  repairing  breaks  and 
moving  dirt  on  short  hauls.  It  takes  the 
place  of  a  grader  in  a  great  many  instances, 
with  more  economical  operation. 

The  carry-all  scraper  is  another  piece  of 
equipment  that  can  be  used  to  very  good  ad- 
vantage in  removing  silt  from  canals,  build- 
ing up  banks,  repairing  breaks,  and  numerous 
other  jobs.  These  are  being  built  in  different 
sizes  to  be  used  by  the  various  tractors,  and 
will  handle  up  to  12  yards  to  a  load.  Where 
these  can  be  used  to  advantage,  dirt  can  be 
moved  as  cheaply  as  by  any  other  method. 

The  dragline  is  another  piece  of  equipment 
that  is  very  useful  in  the  repairing  of  breaks 
and  moving  quantities  of  dirt  where  heavy 
cuts  are  made,  and  has  been  used  but  com- 
paratively few  years  for  this  type  of  work. 

Our  next  task  was  to  solve  the  problem  of 
cleaning  the  ditches  during  the  operating 
season  of  moss  which  grew  in  the  bottom  of 
the  ditches  during  the  hot  weather,  and  of 
grass  and  weeds  that  grew  on  the  bank, 
wliich  went  to  seed  and  were  distributed  over 
the  farms.  In  the  earlier  years,  the  canal 
banks  were  mowed  with  teams  and  mowers, 
and  the  moss  was  mowed  with  scythes  by 
men  wading  up  to  their  waists  in  water,  or 
by  disking  or  harrowing  after  the  water 
had  been  cut  down  in  the  canal,  which 
deprived  the  water  users  of  water  for 
several  days  each  time  a  canal  was  cleaned. 
During  the  hot  weather,  this  meant  consider- 
able loss  to  the  farmers.  We  conceived  the 
idea  of  using  a  heavy  chain  with  a  tractor  on 
each  bank  dragging  it  lengthwise  in  the  ditch, 
and  after  some  experimenting,  found  a  com- 
bination of  railroad  iron  used  in  the  center 
and  heavy  chains  fastened  to  the  end  of  the 
railroad  iron,  reaching  above  the  water  line 


on  the  slopes  of  the  banks  and  then  a  cable 
from  the  chain  to  the  tractor  would  prac- 
tically clean  the  canal  of  moss.  When  spill- 
ways were  available  so  that  the  water  could 
be  wasted  for  a  short  time,  the  moss  could  be 
diverted  through  them  into  a  creek,  which  is 
much  easier  than  having  to  install  trash 
racks  and  pitch  this  moss  out  by  hand  labor. 
In  most  instances,  when  cleaning  the  canals 
of  moss  by  this  method,  it  is  not  necessary  to 
reduce  the  amount  of  water  in  the  canal,  and 
if  there  are  not  too  many  obstructions,  such 
as  bridges,  cheeks,  and  fences,  a  crew  is  able 
to  clean  up  to  20  miles  in  a  day. 

Another  piece  of  equipment  is  the  self- 
propelled  dredge,  using  an  endless  chain  with 
buckets  on  it  to  elevate  the  dirt  on  to  the 
bank.  This  is  used  extensively  where  large 
amounts  of  silt  are  deposited  in  the  canals 
from  rivers  and  streams  from  which  they 
divert. 

For  a  number  of  years  we  have  been  very 
well  satisfied  with  the  tractor  equipment  being 
used  for  the  operation  of  our  larger  canals, 
and  have  been  able  to  maintain  the  slopes 
and  control  the  weed  growth  on  the  banks,  but 
as  considerable  difficulty  has  been  experienced 
in  maintaining  our  smaller  laterals,  we  pur- 
chased several  manufactured  V's  of  both  the 
single  and  double-winged  type,  which  have 
worked  very  well,  although  they  were  hard  to 
adjust  to  the  different  sized  laterals,  being 
of  varying  widths  and  bank  heights.  There- 
fore, a  year  ago  we  decided  to  build  a  double- 
winged  V  or  ditcher  according  to  our  ideas, 
and  obtained  an  old  grader  frame,  mold- 
boards,  and  other  grader  parts  from  an  equip- 
ment company.  Then,  we  purchased  some 
truck  wheels,  bearings,  and  tires  and  fabri- 
cated a  machine  in  our  shop.  We,  of  course, 
found  some  weak  parts  and  had  to  rebuild  it, 
but  after  making  a  very  few  changes,  the 
machine  was  used  for  over  a  month,  last  fall, 
and  will  be  used  at  the  end  of  the  irrigation 
season  for  general  cleaning.  This  ditcher  is 
controlled  by  hand  wheels,  the  same  as  a 
grader,  and  will  lift  high  enough  to  clear  the 
banks  when  going  into  and  out  of  a  ditch.  It 
is  built  heavy  enough  so  that  an  80-  or  90- 
horsepower  caterpillar  tractor,  or  two  .smaller 
machines,  can  be  used  as  power.  The  amount 
of  power  needed  is  dependent  upon  the  amount 
of  dirt  to  be  moved  in  shaping  up  the  ditch 
or  lateral.  This  ditcher  is  adjustable  and  can 
be  used  on  ditches  or  laterals  from  3  to  7  feet 
wide  on  the  bottom,  with  a  maximum  6-foot 
bank.  It  can  be  used  either  by  hitching 
directly  to  the  machine  and  putting  the  tractor 
in  the  bottom  of  the  ditch,  or  by  employing 
cables  and  pulling  with  a  tractor  from  each 
bank.  It  holds  the  width  of  the  ditch  uni- 
form, which  of  course  makes  an  even  velocity 
of  water  and  avoids  the  depositing  of  silt 
which,  with  ditches  wide  in  one  section  and 
narrow  in  the  other,  accumulates  rapidly.  It 
can  also  be  adjusted  so  that  any  desired  depth 
of  silt  can  be  removed  from  the  bottom  of 
the  ditch  and  works  very  well  where  the  ditch 


is  fairly  wet,  as  it  will  handle  sticky  material. 
By  working  the  bottom  of  the  canals  and 
laterals  most  of  the  moss  bulbs  which  dis- 
courage the  growth  of  moss  during  the  next 
season  are  torn  up. 

One-Winged  Ditcher  Does  Good,  Joh 

Recently,  a  local  man  in  our  community 
has  developed  another  machine  for  ditch 
cleaning,  which  has  great  possibilities.  It  is 
a  one-winged  ditcher,  directly  connected  and 
controlled  by  a  dozer  frame  and  power  con- 
trol from  a  tractor.  This  machine,  which 
can  be  used  in  canals  by  one  man,  takes  the 
place  of  a  back-sloping  grader  and  does  a 
very  good  job,  maintaining  the  slopes  of  the 
canal  banks. 

Since  using  power  equipment  on  our  canals 
we  have  obtained  the  following  results : 

First,  a  saving  of  about  25  percent  in 
maintenance  cost. 

Second,  by  keeping  the  canals  clean  of 
moss  and  weeds  we  have  been  able  to  deliver 
the  full  capacity  of  the  canal  a  greater  per- 
centage of  the  time. 

Third,  by  mossing  with  this  heavy  chain, 
we  lind  considerable  silt  is  stirred  up  and 
the  water  takes  it  on  through  the  canal, 
saving  the  removal  at  the  end  of  the  season, 
and  we  also  find  that  where  any  leakage 
occurs,  this  method  tends  to  seal  the  leaks 
and  reduce  the  seepage. 

Fourth,  by  maintaining  the  slopes  and 
widths  of  the  canals  and  laterals,  the  ve- 
locity of  the  water  is  nearer  uniform  and 
considerable  seepage  and  evaporation  are 
eliminated. 

Fifth,  by  maintaining  a  good  roadway  on 
one  bank  of  the  canal,  a  more  economical 
and  satisfactory  distribution  of  the  water  can 
be  made,  as  the  ditch  rider  and  water  master 
are  able  to  cover  a  greater  mileage  than 
was  possible  when  using  saddle  horses,  re- 
ducing the  number  of  ditch  riders  and  con- 
sequently the  cost  of  operation. 

Sixth,  by  replacing  wooden  structures  with 
concrete  and  steel,  maintenance  costs  are 
greatly  reduced. 

Seventh,  generally,  there  is  very  little  time 
after  the  irrigation  season  in  the  fall,  or 
before  the  irrigation  season  in  the  spring,  that 
weather  will  permit  canal  work,  and  it  is  pos- 
sible where  using  machinery,  to  work  several 
shifts  a  day  by  using  lights.  This  feature 
is  also  of  great  advantage  in  case  of  breaks 
during  the  irrigation  season,  as  equipment 
can  be  operated  continuously,  while  teams 
cannot. 

We  still  use  some  team  and  hand  labor  to 
clean  the  small  laterals  of  moss  and  weeds 
during  the  irrigation  season,  but  less  work  is 
done  by  this  method  each  year.  Because  of 
the  advantages  of  using  power  equipment  for 
canal  maintenance,  I  think  any  canal  man- 
ager would  be  greatly  handicapped  to  have  to 
operate  under  the  old  methods,  after  using 
the  new,  improved  methods  of  the  past  several 
years. 
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Drainage  and  Clearing — Desirability 

and  Method 

By  WILLIAM  E.  WARNE,  Director  of  Injormation,  Bureau  of  Reclamation^ 


RECLAMATION  of  lands  for  agricultural  use 
has  taken  on  a  meaning  in  the  United  States 
more  restricted  than  the  dictionary  definition 
intended.  It  has  almost  come  to  meun  the 
reclamation  of  arid  lands  by  irrigation,  and 
this  is  because  the  work  of  the  Federal 
Bureau  of  Reclamation  has  been  confined  to 
this  single  field. 

Some  recently  have  argued  that  the  Bureau, 
like  the  word  "reclamation,"  need  not  be  so 
confined ;  that  it  would  be  appropriate  for  the 
Bureau's  work  also  to  encompass  the  wider 
range  of  reclamation  of  wet  lands  by  drain- 
age and  of  fiit-over  lands  by  clearing. 

strong  and,  in  some  respects,  convincing 
cases  have  been  made  for  reclamation  by 
drainage  of  wet  lands,  specifically  in  the 
alluvial  valleys  of  the  South,  and  for  reclama- 
tion by  clearing,  specifically  of  some  of  the 
cut-over  land  of  the   Pacific  Northwest. 

It  might  be  noted  that  present  appeals  for 
eximnsion  of  the  Federal  Reclamation  pro- 
gram In  these  regards  represent  a  recurrence 
of  interest,  esiiecialiy  in  the  South,  rather 
than  the  stirring  of  a  new  idea.  When,  after 
the  World  War,  soldier-settlement  programs 
were  being  considered,  a  great  deal  of  study 
and  planning,  mwix  of  it  rather  general,  was 
given  to  drainage  and  to  clearing  oiieratlons 
throughout  the  country.  This  generated  an 
Interest  In  the  South  which  grew  Into  a  very 
active  campaign  for  inauguration  of  a  recla- 
mation program  for  the  Southern  States 
both  by  drainage  and  by  clearing.  Tills  cam- 
pnlgii  broke  In  1030  when  a  push  for  legis- 
lation failed  at  the  last  moment  to  reach  its 
goal. 

A  de<-ade  ago  In  the  Pacific  Northwest  seri- 
ous propoNnls  for  consideration  of  n-clama- 
tlon  by  clearing  were  first  brought  forward 
by  a  group  led  by  C.  J.  ZIntbeo  of  Seattle. 
The  prcM  westward  of  a  new  wave  of  niigra- 
tloD  during  the  past  few  years  from  the  Great 
PlallU  and  other  areas  has  given  nddefl  em- 
pbasia  to  the  need  for  such  developments  In 
that  area. 

Kven  a  hasty  review  of  the  reports,  wim- 
HMrtes,  ami  Mudles  available  will  lead  to  the 
conclnalon  that  the  need  In  the  .^<iutheni 
States  Is  at  least  as  great  for  rural  com- 
munltles  patterned  after  those  fostered  on 
our  Federal  Reclamntlon  projects  in  the  West 
as  it  Is  for  drained  land  for  expansion.  Edn- 
cator*  and  nirnl  sorlologlsls  who  In  the  past 
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have  sponsored  movements  for  extension  of 
Federal  Reclamation  activities  to  the  South 
have  stated  two  objectives:  (1)  the  addition 
of  good  productive  land  to  the  southern  farm- 
ing areas,  and  (2)  the  establishment  there 
of  progressive,  general-farming  communities 
in  which  home  owners  might  operate  single- 
family  farms.  Strong  are  the  arguments  run- 
ning through  these  reports  against  single  crop- 
ping, against  tenantry  and  attendant  social 
evils  and  economic  perils.  It  seems  apparent 
that  a  program  for  reclamation  by  drainage 
which  was  not  planned  to  establish  a  com- 
paratively large  community  of  small  farm- 
ers would  be  unacceptable  to  nrost  of  the 
enlightened  i)eople  of  the  Southern  States. 

At  this  time  In  37  States  84,400,000  acres, 
mostly  east  of  the  100th  meridian,  are  or- 
ganized in  drainage  districts.  In  these  dis- 
tricts about  GSVi  million  acres  arc  cultivated. 
It  was  estimated  in  a  report  by  the  Land 
Planning  Committee  of  the  National  Resources 
Board  in  1934  that  about  30  million  acres  of 
good  land  could  be  drained  at  an  average  cost 
of  $30  an  acre.  Only  a  part  of  this  land  lies 
in  the  Southern  States.  Since  1930  virtually 
no  new  districts  have  been  organized. 

The  Reconstruction  Finance  Corporation  on 
November  1,  19:t9,  bad  authorized  refinancing 
loans  totaling  $38,000,000  to  some  300  drain- 
age and  levee  districts  covering  upward  of 
10,000,000  acres.  These  loans  compare  with 
the  total  investment  in  drainage  and  levee 
districts  of  $080,000,000.  On  the  same  date 
the  Reconstruction  Finance  Corporation  had 
authorized  loans  totaling  $66,000,000  to  pri- 
vately financed  Irrigation  districts,  wholly  in 
the  West.  These  loans  compare  with  a  total 
investment  in  private  irrigation  enterprises 
approximating  $780,000,000. 

While  these  records  are  not  conclusive, 
they  might  indicate  that  the  drainage  enter- 
prises experience*!,  during  the  depression, 
difllcultles  no  greater  llian  those  of  irrigation 
enterprises  and  other  farming  nctlvlties. 

One  r»'<'ent  re|>ort  has  stated  that  overpro- 
duction of  agricultural  products  indicates 
that  little  ne<>«l  exists  at  present  for  the 
drainage  of  additional  lands.  Others  have 
urged  the  colonizing  of  progressive  communi- 
ties on  newly  drnimHl  land  as  a  means  of 
introducing  general  farming  In  the  South. 
Tliene  argue  that  by  this  means  an  attack 
«mld  Ik>  made  on  present  practices  of  planting 
cotton  or  loliacco  exclusively,  thereby  reduc- 
ing reliance  on  crops  of  which  overproduction 
has  been  a  constant  threat,  and  also,  thereby 


providing  vegetables,  milk,  and  other  Uicuiry 
needs  in  a  section  where  their  production  niul 
their  consumption  are  below  the  national  aver- 
age and,  in  some  areas,  below  normal  health 
requirements. 

Reclamation  of  Cut-over  Land 

Turning  for  a  moment  to  consideration  of 
the  possibilities  of  reclamation  by  clearing 
of  cut-over  lands,  one  who  investigates  this 
subject  will  be  struck  at  once  by  the  lack  of 
reliable  or  specific  information.  It  was  esti- 
mated In  1919  that  a  total  of  176,183,000  acres 
of  cut-over  lands  existed  in  the  United  States, 
and  no  accurate  later  figures  are  available. 
Kxcept  for  some  few  local  studies  little  has 
been  done  to  determine  the  extent  of  the  cut- 
over  lands  which  are  adaptable  to  agricul- 
tural uses.  In  the  West,  except  in  the  Pa- 
cific Northwest,  there  Is  apparently  little.  If 
any,  cut-over  land  which  would  make  good 
farm  land.  Investigations  have  shown,  how- 
ever, that  along  the  northern  Pacific  coast 
some  of  this  type  does  exist.  The  cost  of 
clearing  along  the  Pacific  coast  is  relatively 
high  owing  to  the  size  of  stumps. 

The  definition  of  the  term  "cut-over  lands" 
Is  the  subject  of  some  controversy.  Certain 
authorities  point  out  that  many  woo<led  or 
forested  tracts  have  once  been  cleared,  and 
therefore  might  be  considered  to  be  cut-over. 
Tlie  lands  referred  to  in  this  particular  dis- 
cussion might  better  be  described  as  "re- 
cently cut-over  lands."  The  lack  of  clarity 
in  the  term  is  cited  merely  to  Indicate  the 
Inexactness  of  information  on  the  subject. 

About  the  only  definite  fact  which  lias  Ix-en 
ascertained  is  tliat  there  is  some  cut-over  land 
In  the  Pacific  Northwest,  and  prolmbly  a  con- 
siderable amotmt,  which,  through  clearing, 
could  be  made  Into  good  farm  land.  It  seems 
reasonable,  also,  to  assume  that  through  use 
of  heavy  machinery  or  through  marketing  of 
byproducts  of  the  clearing  process,  or  l>oth, 
the  reclamation  costs  could  l>e  held  to  figures 
which  would  make  a  demonstrational  clearing 
program  worthy  of  consideration.  Of  course, 
it  is  obvious  that  the  greater  portion  of  the 
present  cut-over  lands  in  the  West  should  »>e 
u»«>d  in  reforestation. 

Individuals  and  small  groups  nre  continu- 
ously clearing  small  parc<'ls  for  farming  pur- 
poses in  the  hundd  coastal  regions  of  Oregon 
and  Washington.  Not  nil  of  this  work  is  done 
In  an-as  of  gixsl  soils,  and  it  larks  genenil 
direction.     For  the  most  part,  this  reelama- 
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tion  is  done  on  the  initiative  of  one  who  spends 
part  of  his  time  at  gainful  employment  nearby 
and  who  may  take  a  year  of  spare  time  in 
i  which  to  clear  an  acre.  This  unplanned  and 
unconcentrated  effort  does  not  do  full  justice 
to  whatever  possibilities  may  exist  for  recla- 
mation by  clearing  since  little  scientific  inves- 
tigation of  soils  precedes  it,  since  absence  of 
group  effort  prohibits  use  of  most  economical 
methods,  and  since  it  tends  to  bring  into  pro- 
duction scattered  units  which  may  or  may  not 
have  satisfactory  community  connections  and 
market  facilities. 

If  it  should  be  determined  that  the  need 
for  reclamation  projects  of  the  drainage  and 
clearing  types  warrants  action,  it  seems  very 
clear  that  the  first  two  steps  must  be  recon- 
naissance surveys  of  regions  and  detailed 
studies  of  specific,  selected  areas  in  the  light 
of  present  day  conditions.  The  third  step 
very  likely  might  be  the  construction  of  one 
or  more  carefully  planned  demonstratlonal 
developments. 

A  group  of  proponents  of  extension  of  the 
activities  of  the  Bureau  of  Reclamation  to  the 
Southern  States  is  interested  in  the  use  of  the 
Bureau's  facilities  in  rehabilitating  existing 
drainage  districts.  This  group  compares  the 
strengthening  of  levees  and  reconstruction  of 
drains  with  the  remedial  irrigation  projects 
included  in  the  Bureau's  present  program. 
The  analogy  is  not  completely  clear.  The 
remedial  irrigation  projects  are  not,  as  a  rule, 
designed    to    reconstruct    existing    irrigation 


works  which  have  been  permitted  to  deteri- 
orate. They  are  designed  rather  to  provide 
supplemental  water  supplies  for  developed 
areas  generally  with  distribution  facilities 
that  are  in  good  order. 

Suggestions  have  also  been  made  that  the 
Bureau  of  Reclamation  might  render  a  service 
by  improving  irrigation  facilities  in  the  rice 
producing  areas  of  the  lower  Mississippi  Val- 
ley, where  most  of  the  irrigation  in  the  humid 
region  is  concentrated. 

The  work  of  the  Bureau  of  Reclamation 
originally  was  confined  to  the  16  western  pub- 
lic land  States.  The  theory  behind  this 
restriction  on  the  area  becomes  clear  when  it 
is  understood  that  the  reclamation  revolving 
fund,  which  the  Reclamation  Act  of  1902  set 
up,  was  to  get  its  working  capital  from  a  por- 
tion of  the  proceeds  from  the  sale  of  public 
lands.  Little  public  land  existed  outside  these 
States.  Later,  however,  a  seventeenth  State, 
Texas,  which  was  not  a  public  land  State,  was 
added  by  an  act  of  Congress  to  the  list  In 
which  the  Bureau  of  Reclamation  might 
operate. 

This  is  brought  out  because  at  the  recent 
regular  session  of  the  Congress  a  bill  was 
introduced  to  extend  the  reclamation  act  to 
three  additional  States:  Mississippi,  Louisi- 
ana, and  Missouri.  The  purpose  was  to  make 
it  possible  for  the  Bureau  to  undertake  drain- 
age projects  in  the  States  along  the  lower 
Mississippi  River,  although  it  was  not  so 
stated  in   the  bill.     The   Department  of   the 


Interior  did  not  make  a  favorable  report. 
The  reasons,  apparently,  were  the  status  of 
the  reclamation  fund  and  the  uncertain  status 
of  drainage  projects  such  as  those  which  were 
contemplated  in  the  reclamation  program 
which  has  been  authorized. 

A  more  direct  legislative  approach  is  desir- 
able in  any  event.  A  clearer  statement  of 
objectives,  of  the  means  of  financing  drainage 
projects,  of  the  scope  of  the  proposed  program, 
of  the  authority  to  be  vested  in  the  adminis- 
trative agency,  and  of  the  intentions  of  the 
Congress  is  necessary  to  the  introduction  of 
any  such  new  program  if  that  program  is  to 
move  forward  smoothly. 

The  clamor  for  extension  of  the  activities  of 
the  Bureau  of  Reclamation  to  these  new  fields 
presents  a  problem  which  should  be  carefully 
considered.  It  clearly  is  not  appropriate  for 
those  interested  primarily  in  irrigation  to 
say,  "Let  those  interested  in  other  types  of 
reclamation  work  out  their  problem  by  them- 
selves," because  the  hopes  and  aspirations  of 
those  bringing  forward  the  new  plans  are  so 
nearly  identical  to  the  objectives  of  the 
irrigation  program. 

This  paper  is  not  designed  to  present  the 
question  of  extension  of  the  activities  of  the 
Bureau  of  Reclamation  to  drainage  and  land 
clearing  projects  either  in  a  favorable  or  an 
unfavorable  light.  The  purpose,  rather,  is  to 
call  attention  in  the  convention  to  the  growing 
agitation  for  such  extension. 


i    The  Great  Plains  Program  in  Congress 

By  HON.  FRANCIS  CASE,  Member  of  Congress  from  South  Dakota  ^ 


THE  Great  Plains  have  been  the  forgotten 
spot  in  the  Nation's  soil  economy.  They  were 
not  dry  enough  to  forbid  an  attempt  at  farm- 
ing without  water.  They  were  not  wet 
enough  to  demand  drainage.  The  fertility  of 
the  soil  and  the  rich  grasses  invited  settle- 
ment.    The  Government  encouraged  it. 

In  normal  times  settlers  took  their  ups  and 
downs  and  made  their  own  adjustments,  tragic 
or  costly  as  they  might  be.  The  combination, 
however,  of  bad  times  for  all  kinds  of  agri- 
culture and  a  dry  cycle  of  unusual  intensity 
and  duration  caused  a  tremendous  migration 
in  late  years  from  the  Great  Plains  and 
attracted  national  attention.  At  least  one 
government  movie  and  at  least  one  novel  have 
drawn  both  praise  and  curses  for  their  drama- 
tization of  this  movement. 

Be  that  as  it  may,  the  great  bulk  of  the  set- 
tlers are  still  in  the  Great  Plains  country  and 


'  A   r«sum«   of   remarks   of  Mr.   Case   given   No- 
vember 16,  1039,  at  NRA  convention  in  Denver. 


they  propose  to  stay.  They  have  their  homes, 
their  schools,  their  churches,  and  their  asso- 
ciations of  a  lifetime.  What  we  call  the 
Great  Plains  program  is  designed  to  help  them 
where  they  are. 

As  related  to  water  conservation,  the  Great 
Plains  program  is  the  utilization  of  relief 
labor  and  of  contributions  of  material  and 
supplies  where  possible  to  make  practical 
water  conservation  projects  not  otherwise 
feasible  and  bring  them  within  the  repayment 
ability  of  the  water  users. 

The  idea  is  to  get  double  duty  from  the 
relief  dollar — help  for  today  and  protection 
for  tomorrow.  The  aim  is  to  stabilize  the 
economic  life  of  the  Great  Plains  by  insuring 
livestock  water,  winter  feed,  and  human 
subsistence. 

This  is  not  large-scale  irrigation.  Most  of 
the  projects  will  be  small,  3,  5,  7,  10,  possibly 
20,000  acres  in  a  few  instances,  all  divided 
among  a  maximum  of  individual  operators. 
The   projects   will   be   limited   by   the   inter- 


mittent character  of  flash  streams.  At  the 
most,  the  water  resources  people  tell  us  that 
not  more  than  1  percent  of  the  Great  Plains 
can  be  watered,  but  that  much,  supplement- 
ing an  intelligent  general  land  use  program, 
can  stabilize  the  economic  life  of  the  short- 
grass  country. 

The  program  is  just  starting.  An  initial 
reimbursable  appropriation  of  $5,000,000  for 
costs  other  than  labor,  and  repayable  by  the 
water  users,  was  made  available  in  the  ap- 
propriation bill  for  the  Interior  Department, 
passed  last  spring.  A  basic  act,  designed  to 
put  a  firm  legislative  base  under  the  program, 
was  adopted  in  the  closing  days  of  the 
regular  session  and  approved  by  the  Presi- 
dent August  11,  1939. 

The  program  was  promptly  set  up  by  an 
interdepartmental  committee  headed  by  W.  R. 
Nelson,  Chief  of  the  Engineering  Division, 
Bureau  of  Reclamation,  in  Washington.  Agri- 
culture was  represented  by  Edward  G.  Ar- 
nold, Special  Assistant  to  the  Administrator 
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of  the  Farm  Sei-urity  Ailininlstratloii.  Work 
Projects  Administration  was  represented  by 
Perry  Fellows,  Assistant  to  the  Chief  En- 
gineer. George  S.  Knapp,  Kansas  State  en- 
gineer, and  special  consultant  to  the  National 
Resources  Committee,  sen-ed  the  intenle- 
partmeutal  committee  in  the  same  capacity. 
The  committe«?  has  proceeded  on  the  recom- 
mendations made  by  the  National  Resources 
Committee. 

Projects  in  Montana  and  North  and  South 
Dakota  hare  been  approved  for  construction, 
and  allotments  of  funds  hare  been  approved 
by  the  President.  Other  projects  are  being 
studied.  When  this  association  meets  next 
year  you  will  be  able  to  see  pictures  of  actual 
construction.  In  the  meantime,  people  will 
bare  the  immediate  benefit  of  needed  work 
relief  and  the  satisfaction  of  knowing  thut 
their  labor  is  going  into  a  productive  enter- 
prise and  not  merely  into  a  made  job. 

As  the  author  of  the  Great  I'lains  bill  that 
was  introduced  in  the  House  and  accepted  by 
Senator  Wheeler  as  a  substitute  for  the  text 
of  the  bill  he  introduced  in  the  Senate,  and 
which  became  the  act  of  August  11,  1039,  I 
can  say  that  the  act  does  not  cover  the  entire 
problem  we  are  attacking,  and  nee<ls  supple- 
mental legislation,  either  by  amendment  or 
separate  enactment.  We  need  a  metho<l  to 
finance  the  purchase  of  lands  within  some  of 
the  projects  for  resettlement.  Some  of  the 
projects  do  not  call  for  this;  .uome  of  them  do. 


Possibly  existing  land  purchase  legislation  can 
Yte  adapted  to  meet  this  situation. 

In  connection  with  land  adjustment,  more- 
orer,  we  shall  need  a  careful  and  understand- 
ing administration.  It  must  be  remembere<l 
that  the  Great  Plains  settler  is  about  the 
most  rugged  individualist  still  in  existence. 
He  Is  of  pioneer  stock.  He  cannot  be  coerced, 
driven,  or  herded.  He  has  Imttled  iwture  in 
unkind  moods  and  has  a  practical  slant  on 
things  that  is  extremely  raluable.  He  has 
been  the  forgotten  man  in  reclamation  con- 
rentions  of  the  past.  The  supiK>rt  your  secre- 
tary, Mr.  Ilagie,  however,  has  given  the  Great 
Plains  program  In  Congress  and  the  place  you 
have  given  the  subject  in  this  convention  are 
evidence  that  neither  the  plainsman  nor  the 
Great  Plains  are  to  be  forgotten  in  the  future. 

Land  Use 

(Continued  from  page  6) 

uses  that  will  reduce  destnictive  siltation  of 
reservoirs,  choking  of  canals  and  stream 
channels,  and  even  damage  to  power  machin- 
ery and  other  works.  Reforestation,  revege- 
tation,  measures  to  prevent  overgrazing, 
erosion  control  practices  on  cultivated  lands 
— all  have  their  values,  as  has  now  been 
recognized  in  the  Flood  Control  Act  of  1936. 

3.  Our  conviction  that  henceforth  more 
consideration  needs  to  and  will  bo  given  to 


the  muitiple-purijose  project  for  flood  coutrnl, 
power,  navigation,  irrigation,  municipal  water 
supply,  and  other  uses.  It  is  significant  tliiit 
so  much  attention  is  being  given  to  this  sub- 
ject at  this  meeting. 

4.  The  demonstrated  values  of  land-iiso 
treatment  in  maintaining  municiiial  water  sup- 
plies, particularly  from  ground  water  sources. 

5.  The  hope  that  our  concern  for  achieving; 
the  control  of  disastrous  floods  will  not  result 
in  overlooking  the  necessity,  in  connection 
therewith,  of  making  proper  provision  fur 
the  replenishment  and  augmentation  of  rltally 
needed  agricultural  ground  water  suppli. - 
whose  source  in  part  at  least  lies  in  tli'-.' 
same  flood  waters. 

6.  Continued  selectire  Federal  purchase  "( 
land  submarginal  for  cultivation.  Gr:ui<l 
Coulee  will  provide  many  needed  homes  fr 
drought-driven  families  from  the  Gi<:  < 
Plains.  Public  acquisition  and  conserva- 
tlonal  management  of  submarginal  lands  will 
help  those  who  remain  in  the  Plains  to  sur- 
vive by  making  possible  adjustment  to  a  live- 
stock cc-onomy  better  adapted  to  ride  out  iIh 
recurring  dry  years  than  cash  grain  on  quar- 
ter or  half  section  units  inherited  from  the 
bomestending  days.  I  commend  to  your  study 
the  Department's  recently  published  report 
Ijind  Use  Adjustment  in  the  Spring  Creek 
Area,  Campbell  County,  Wyoming.  This  tells 
the  story  of  how  Federal  purchase  of  only 
two-flfths  of  the  acreage  in  this  100,000-acre 
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area  containing  much  abandoned,  deteriorat- 
ing land  made  possible  the  agricultural  reor- 
ganization of  the  connnunity  into  contiguous 
economic  operating  grazing  units  and  at  the 
same  time  brought  estimated  savings  of  ap- 
proximately $1,800  per  year  in  tax  money 
through  the  elimination  of  unnecessary  locally 
supported  public  services. 

7.  The  need  for  additional  State  water  legis- 
lation. In  particular,  the  lack  of  adequate 
State  laws  with  respect  to  the  use  and  control 
of  ground  waters  is  acute.  Overdraft  and 
lack  of  measures  for  replenishment  have 
already  caused  some  very  serious  situations, 
threatening  the  welfare  of  large  agricultural 
communities;  other  bad  situations  like  that 
are  in  the  making.  I  am  glad  that  this  vital 
subject  is  on  your  program  for  discussion. 

8.  Also  in  the  field  of  State  and  local  effort, 
I  should  like  at  this  time  to  mention  four 
other  important  lines  of  action. 

(a)  Provision  for  classification  of  chroni- 
cally tax  delinquent  lands,  retention  by  the 
State  or  county  of  these  lands  thus  deter- 
mined to  be  not  adapted  to  private  ownership, 
and  conservational  public  management  there- 
of. Montana  and  South  Dakota  put  con- 
structive legislation  of  this  type  on  their 
statute  books  this  year.  Also,  in  some  situa- 
tions, the  land  assessment  and  taxation  sys- 
tem is  a  serious  obstacle  to  good  land  use. 

(b)  Fuller  use  of  the  soil  conservation  dis- 
trict.    Organized   under    State   law,    the   soil 


conservation  district  provides  an  effective 
instrumentality,  organized  and  administered 
throughout  in  accord  with  the  principles  of 
the  democratic  process,  whereby  citizens  of  a 
watershed  can  themselves  undertake  soil  and 
moisture  conservation  programs  in  the  com- 
munity interest,  either  with  or  without  Fed- 
eral aid  as  they  choose.  As  you  may  know,  15 
of  the  17  Western  States  now  have  State  soil 
conservation  districts  laws,  under  which  87 
districts  have  already  been  organized. 

(c)  Wider  use  of  rural  zoning,  another 
thoroughly  democratic  measure  under  which 
the  citizens  of  counties  or  similar  units  of 
local  government  may  exert  some  control 
over  land  use  deemed  by  them  to  be  in  the 
public  interest.  Colorado  put  a  rural  zoning 
enabling  act  on  its  statute  books  this  year, 
joining  California  and  Washington  among 
the  Western  States. 

(d)  Wider  recognition  of  the  merits  of  the 
cooperative  grazing  association,  which  Mon- 
tana has  pioneered  in  developing. 

The  job  of  better  land  and  water  use  is  so 
huge  a  task  that  all  levels  of  government  mvist 
participate  to  get  it  don's.  And  a  very  large 
part  of  the  job — certainly  half,  if  not  more — 
is  way  beyond  the  scope  of  the  Federal  Gov- 
ernment. If  it  is  to  be  done  at  all,  States 
and  localities  must  do  it.  We  in  the  Depart- 
ment of  Agriculture  believe  that  in  the  agri- 
cultural field,  at  least,  cooperative  land-use 
planning  around  the  table  together  between 


representatives  of  the  Federal  Government, 
of  the  State  governments  and  agencies,  and 
of  the  local  people  themselves  will  go  a  long, 
long  way  now  to  show  what  each  level  of 
government  can  best  do,  and  to  coordinate 
the  efforts  of  all  to  the  common  good. 

Water  Conservation 

(Continued  from  page  10) 

2.  In  seeking  congressional  authorization 
for  the  Federal  purchase  of  privately  owned 
land  in  irrigation  projects,  with  a  view  to  its 
development  and  resale  or  lease. 

3.  In  promoting  legislation  with  respect  to 
Agricultural  Adjustment  Administration  pay- 
ments for  the  retirement  of  certain  lands 
from  cultivation  under  which  such  lands,  if 
unsuited  for  cultivation,  shall  remain  perma- 
nently retired. 

4.  In  stimulating,  in  collaboration  with 
other  interested  agencies  and  organizations,, 
sound  education  for  conservation  and  regional 
planning  in  the  area.  "In  a  Democracy,"  as 
the  Northern  Great  Plains  Committee  afl;irms, 
"a  workable  solution  of  such  problems  as 
those  which  face  the  northern  plains  depends, 
in  the  final  analysis,  upon  an  enlightened 
public  opinion,  and  the  development  of  an 
enlightened  public  opinion  depends  upon  edu- 
cation— education  at  all  levels  and  through  all 
channels." 
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New  Water  Laws  Needed  in  the  West 

State  Water  Law,  Water  Resources  Committee,  National  Resources  Planning  Board ' 


AT  a  meeting  of  the  Water  Resources  Com- 
mittee, National  Resources  Committee,  held 
January  1-1,  1938,  a  motion  was  adopted 
authorizing  the  chairman  to  appoint  a  sub- 
committee to  draft  suggestions  concerning  a 
standard  water  code,  giving  particular  atten- 
tion to  the  control  of  underground  waters. 
The  Water  Resources  Committee,  at  its  meet- 
ing July  12, 1038,  discussed  a  request  from  this 
association  that  the  committee  sponsor  the 
preparation  by  the  interested  Federal  agencies 
•of  a  statement  of  current  deficiencies  in  the 
water  law  of  Western  States,  particularly 
with  reference  to  present  Federal  legislation. 
Responsive  to  the  discussion,  the  chairman 
appolntt.-d  the  present  subcommittee  on  State 
water  law.' 

As  officially  stated  in  Bulletin  R-28,  N.  R.  C, 
March  31.  108O,  the  subcommittee  was  set 
up  for  the  purpose  of  studying  and  evaluating 
the  water  laws  and  constitutional  provisions 
of  the  48  States.  In  order  to  formulate  under- 
lying principles  for  suggested  adoption  by  the 
respective  States  when  enacting  new  water 
legislation.  The  48  States  are  herein  divided 
into  the  Western  States  (comprising  the  17 
Western  States,  beginning  on  the  east  with 
the  Dakotas,  Nebraska,  Kansas.  Oklahoma 
and  Texas)  and  the  Ea.stem  States  (compris- 
ing the  remaining  31  States). 

The  sulx'ommittee  has  held  two  meetings, 
the  first  in  Washington.  D.  C,  on  January 
17-19. 19.*»,  and  the  second  in  Berkeley,  Calif., 
■on  August  21-24, 1939. 

At  the  first  meeting  Mr.  Olick.  Assistant 
Solicitor  for  the  Department  of  Agriculture, 
stated  that  his  office  had  under  preparation  a 
report  on  the  law  of  water  rights  In  the  West- 
ern States  to  serve  as  a  reference  for  the  per- 
sonnel of  the  Department  of  Agriculture, 
especially  in  the  admlnistrntion  of  the  1987 
Water  Facilities  Act.  The  subcommittee 
decided  to  use  the  report  as  a  basis  of  its 
stndy  of  water  laws  in  the  Western  States. 
The  stndy  of  the  water  laws  of  the  Eastern 
■States  was  placed  under  the  direction  of  Mr. 
Minard,  an  attorney,  of  Newark,  N.  J. 

Prior  to  the  second  meeting,  Mr.  Olick 
fiiniisheil  a  typewritten  copy  of  the  report  of 
his  office  to  each  member  of  the  siilicommittec. 
The  report  is  entitled,  *'8ele<-tc!d  Problems  In 
the  Law  of  Water  Rights  In  the  West"    It 


■  rrn*mn  r<>port  of  iiubcoinnillt««  read  by  A.  K. 
Chandler,  cbalrman,  bpfore  NRA  Id  Deover,  No- 
Ttntar  16,  19aB. 

*Tb*  BNiBbari  of  tb«  rabeommittM  ai«  A  B. 
-Chandler,  dialrman,  flan  Pranrlaco.  Calif. ;  FVank 
Adams,  n«rkel€]r.  Calif. :  Philip  Olick.  WaahnS- 
too,  D.  C. ;  A  W.  Urilrndrle,  Piwblo.  Cnlo. ;  Doane 
B.  HlDam.  Nrwark.  N.  J.;  and  John  C.  Pa**, 
WaahlactoD,    D.   C. 


was  prepared  under  the  supervision  of  Mr. 
Click  by  Wells  A.  Hutchins,  irrigation  econo- 
mist, who  has  had  alxiut  30  years'  experience 
in  this  field.  The  report,  when  printed,  will 
serve  as  a  comprehensive  textbook  of  out- 
standing merit.  Mr.  Hutchins  is  now  en- 
gage<l,  in  cooperation  with  regional  officers 
and  water  consultants  of  the  Water  Resources 
Committee,  In  obtaining  information  from 
the  State  and  local  officials  as  to  the  ade- 
quacy of  present  laws  and  as  to  possible  lines 
along  which  readjustment  might  be  made. 

Mr.  Hutchins  discussed  his  report  with  the 
members  of  the  subcommittee  at  the  Berkeley 
meeting.  A  novel  feature  of  the  report  is  its 
extensive  treatment  of  diffused  surface 
waters,  a  matter  which  has  received  but  slight 
attention  in  tests  on  water  law.  It  Is  now  a 
subjei-t  of  pressing  importance  in  the  pro- 
gram of  soil  conservation.  The  subcommittee 
agreed  on  the  legal  principle  that  a  land- 
owner should  be  allowed  to  use  all  reason- 
able methods  to  cultivate  and  to  conserve  his 
soil. 

Water  Lrgislation  in  Western  States 

Tlie  subject  of  ground  water  was  given 
much  more  attention  than  any  other  topic  at 
the  Berkeley  meeting.  Throughout  this  paper 
the  expressions,  "ground  water"  and  "under- 
ground water,"  are  used  to  designate  jierco- 
lating  water  only.  (Water  flowing  In  defined 
subterranean  channels  is  subject  to  the  same 
legal  rules  as  is  water  In  surface-water 
courses.)  At  the  Washington  meeting  of  the 
subcommittee,  representatives  of  every  Fed- 
eral bureau  dealing  with  water  enterprises 
related  their  experiences  as  to  water-right 
legislation  In  States  in  which  they  operated. 
So  far  as  the  subcommittee  has  been  able  to 
ascertain,  the  general  interest  throughout  the 
whole  countrj-  in  the  subject  of  ground-water 
control  was  responsible  for  the  appointment 
of  the  subcommittee.  Before  considering  the 
legal  phase  of  ground  water  more  fully,  I 
shall  digress  to  present  a  brief  comment  on 
the  history  of  water  legislation  in  the  West- 
ern States. 

So  far  as  Its  legal  aspects  are  concerned, 
there  are  three  general  classlflcations  of 
water:  (I)  Diffused  surface  water;  (2)  water 
In  watercourses;  and  (3)  gntund  water.  (A 
fourth  clasMlflratliin,  tidewater.  Is  not  treated 
herein.) 

As  previously  stated,  diffused  surface  water 
has  now  assumed  an  importance,  not  pre- 
viously acconl«l  It,  on  account  "f  the  activi- 
ties under  Iho  Water  Fncliitles  Act. 

Water  in  watercourses  has.  until  recently, 


been  the  classification  most  considered.  Tlie 
common-law  doctrine  of  riparian  rights  ami 
the  western  doctrine  of  prior  appropriation 
received  very  early  treatment  by  the  courts 
of  the  Western  States.  Rules  governing  the 
early  practices  of  miners  were  carried  into 
legislation  almost  70  years  ago.  The  flrsi 
noteworthy  improvement  on  that  early  legis- 
lation was  made  In  Colorado  In  1879  and  1^1. 
and  in  Wyoming  In  1886  and  1890.  The  out 
standing  figure  in  the  latter  Improvement  wns 
Elwood  Mead,  who  went  from  the  position  of 
assistant  engineer  of  Colorado  to  that  of  ter- 
ritorial engineer  of  Wyoming.  He  later 
became  the  first  State  engineer  of  Wyoming. 
In  1899,  Dr.  Mead  became  expert  in  charge  of 
irrigation  investigations  of  the  United  States 
Department  of  Agriculture.  One  of  the  most 
important  duties  of  that  office  was  the  study 
of  water  legislation  and  the  publication  of 
reports  therein. 

The  greatest  single  incentive  for  the  1k>i- 
terment  of  water  legislation  In  the  Western 
States  was  the  passage  of  the  congressional 
Reclamation  Act  of  June  17,  1902.  It  \v:is 
generally  understood  that  an  efficient  St;ito 
control  of  the  water-right  situation  woiiM 
hasten  the  expenditure  of  Federal  funds  in 
irrigation  works.  Such  State  control  jiro- 
vlded  for  the  three  essentials:  (1)  Tlie  si 
pervlslon  of  the  Initiation  of  appropriiiii^< 
water  rights;  (2)  the  definition  or  adjudii  m 
tion  of  existing  water  rights;  and  (3)  tin- 
distribution  of  water  among  those  entitled  to 
its  use. 

As  long  aso  as  May  1904,  the  State  eiiL-i- 
neers  of  the  eight  Western  States,  then  having 
such  office  formed  the  Association  of  State 
Engineers,  for  the  purpose  of  exchanging  views 
upon,  and  the  adoption  of,  Improvements  in 
water-right  legislation.  The  present  Asso 
elation  of  Western  State  Engineers,  orgaulzi'il 
In  1028,  represents  all  of  the  Western  SlJili-s. 
It  holds  annual  meetings  for  the  discussion  of 
topics  bearing  directly  upon  the  admlnistrn- 
tion of  the  water  codes  of  the  several  Statos. 
Its  last  meeting  was  held  here  (Denver*  on 
Monday  of  this  we<»k  (November  13).  Mr. 
Hutchins  then  addressed  the  association  on 
the  subject  of  Ground  Water  Law  In  tlu- 
Western  States. 

I  am  placing  particular  emphasis  on  ilio 
existence  and  activity  of  the  Association  of 
Western  Slate  Rngineem  as  our  8ubcommltt<'<' 
wishes  It  to  lie  distinctly  understood  that  we 
think  the  association  knows  more  about  tli<- 
problems  of  water  rights  in  the  Western 
States  than  does  any  other  organimtloii. 
One  of  our  duties  is  to  nttempt  to  assist  II  in 
furthering  plans  of  Improvement.     It  is  gni- 
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C'lally  known  that  some  of  the  Western  States 
have  either  fallen  behind  in  the  movement 
for  better  legislation  or  have  made  little  use 
of  such  legislation  after  its  adoption.  Each 
State  alone  is  responsible  for  the  present  con- 
dition of  its  water  legislation.  If  that  be 
defective,  the  reason  is  not  that  the  State  did 
not  have  access  to  very  excellent  advice  on 
the  subject.  As  indicated  above,  both  Fed- 
eral and  State  experts  have  been  ready  to 
assist  for  at  least  40  years. 

Underground  Water  Law 

The  comments  just  made  on  the  historical 
development  of  legislation  refer  to  water  in 
watercourses  only.  Regarding  ground  water, 
three  doctrines  are  now  recognized  in  the 
Western  States:  (1)  The  common-law  doctrine 
of  absolute  ownership;  (2)  the  "American" 
doctrine  of  prior  appropriation. 

Until  1903  the  common-law  doctrine  of 
ground  water  was  recognized  exclusively  in 
all  of  the  Western  States.  In  that  year  the 
Supreme  Court  of  California  abrogated  that 
doctrine  and  set  up  in  its  place  the  "Ameri- 
can" doctrine  of  correlative  rights.  Under 
the  latter  doctrine,  each  owner  of  land  over- 
lying percolating  water  is  entitled  to  reason- 
able use  thereof  on  his  land,  but  he  can 
restrain  the  taking  by  an  appropriator  for 
distant  use  only  in  case  such  taking  will 
interfere  with  his  reasonable  use. 

Comparatively  recently  a  few  of  the  West- 
ern States  have  adopted  statutes  requiring 
application  to  the  State  engineer  for  the  ap- 
propriation of  ground  water.  In  January 
1935,  a  special  committee  appointed  by  the 
Association  of  Western  State  Engineers  pre- 
pared a  "uniform  imderground  water  law." 


The  special  committee  in  its  letter  of  trans- 
mittal to  the  association  was  careful  to  state : 

"This  proposed  law  is  not  applicable  to  any 
State  wherein  the  riparian  right  to  the  use 
of  water  is  in  use,  such  as  in  California,  or 
to  any  State  wherein  correlative  rights  to 
underground  water  prevail,  as  they  do  in 
Kansas." 

Entirely  aside  from  the  desirability  of  ap- 
plying the  doctrine  of  prior  appropriation  to 
ground  waters,  the  greatest  obstacle  to  the 
successful  operation  of  a  "uniform  under- 
ground water  law"  is  the  attitude  of  the 
courts.  In  States  like  California,  where  the 
American  doctrine  of  correlative  rights  has 
become  a  well-recognized  rule  of  property,  it 
is  my  personal  opinion  that  no  statute  based 
upon  the  doctrine  of  prior  appropriation  (for 
ground  water)  can  be  upheld. 

An  interesting  case  in  point  is  one  from 
Hawaii,  which  Territory  has  been  included 
within  the  field  of  investigation  by  the  sub- 
committee. In  1925  a  statute  was  enacted  in 
Hawaii  which  required  application  to  a  com- 
mission for  permission  to  bore  wells,  and 
empowered  the  commission  to  reject  applica- 
tions for  cause.  After  rejection  by  the  com- 
mission of  an  application  for  permission  to 
bore  a  well  for  domestic  use  on  overlying 
land,  the  case  was  taken  to  the  territorial 
Supreme  Court.  That  court  established  thii 
rule  of  correlative  rights  for  the  taking  of 
underground  waters  and  declared  the  1925 
statute  invalid.  (City  Mill  Co.  Ltd.  v.  Hono- 
luhi  Sewer  and  Water  Commission,  30  Haw. 
912.) 

Both  the  Solicitor  of  the  Department  of 
Agriculture  and  this  subcommittee  have 
promised  the  manager  of  the  Board  of  Water 
Supply  of  Honolulu   to   attempt   to   draft   a 


statute  governing  the  taking  of  ground  water 
which  will  stand  the  test  of  the  courts.  Judge 
McHendrie,  who  has  been  intimately  con- 
nected with  water  litigation  and  development 
in  Colorado  for  many  years,  has  been  asked 
by  the  subcommittee  to  report  to  it  on  ground- 
water legislation.  If  a  way  is  found  to  solve 
the  problem  in  Hawaii,  it  should  be  of  gen- 
eral application  throughout  the  United  States. 

It  is  now  well  recognized  that  statutes 
prohibiting  waste  of  ground  waters  will  be 
upheld  as  a  valid  exercise  of  the  police 
power,  even  in  States  like  California  where 
the  doctrine  of  correlative  rights  in  ground 
water  are  so  firmly  entrenched.  The  sub- 
committee undoubtedly  will  be  guided  by 
this  established  principle  in  recommending  a 
ground-water  statute  for  adoption  in  any 
State  recognizing  the  doctrine  of  correlative 
rights  in  ground  waters  or  that  of  riparian 
rights  in  watercourses. 

At  its  Berkeley  meeting,  the  subcommittee 
approved  an  outline  prepared  by  Mr.  Minard 
for  the  study  of  water  laws  in  the  Eastern 
States.  The  study  is  now  being  made  by 
Sheldon  D.  Klein  under  Mr.  Minard's  direction. 
.  The  subject  of  the  pollution  of  water  has 
not  been  previously  mentioned  in  this  paper 
as  a  special  advisory  committee  of  National 
Resources  Committee  has  been  at  work  on 
that  subject  for  many  months.  It  has  pub- 
lished at  least  three  reports.  This  subcom- 
mittee will  not  report  upon  the  topic  of  pollu- 
tion,  unless  it  learns  of  statutes  not  noted 
by  the  special  committee,  which  is  most 
unlikely. 

This  subcommittee  and  its  assistants  are 
actively  at  work  on  the  study  assigned  to  it, 
and  hope  to  report  definite  results  before  the 
close  of  the  present  fiscal  year. 


fc 


What  the  State  Ought  To  Do  for  Reclamation 
in  Planning  and  Cooperation 

By  CLIFFORD  H.  STONE,  Director  and  Secretary,  Colorado  Water  Conservation  Board^ 


I  SHALL  treat  the  subject  assigned  to  me  more 
broadly  than  the  title  indicates.  In  the 
development  and  utilization  of  water  which 
has  been  termed  the  Nation's  most  precious 
natural  resource,  the  several  States  are  more 
vitally  interested  than  in  merely  planning 
and  cooperating  with  Federal  agencies.  Such 
planning  and  cooperation  is  without  question 
necessary  but  in  defining  the  place  of  the 
States  in  this  program  of  development  other 
vital  considerations  must  be  noted. 


•  Address  delivered  before  NRA,   in   Denver,  No- 
vember 15,  1939. 


The  period  of  development  of  water  re- 
sources through  individual  financing,  which 
characterized  the  early  day  utilization  of 
water  from  the  natural  streams,  has  prac- 
tically come  to  an  end.  This  is  true  for  two 
principal  reasons : 

First,  the  remaining  opportunities  for  de- 
velopment are  possible  only  through  large 
expenditures  of  money  necessitating  Federal 
credit  and  financing. 

Second,  the  public  good  and  a  sound 
national  policy  demand  planning  for  utiliza- 
tion of  the  water  resources  over  large  basin 
areas  involving  in  many  cases  the  interests 


of  several  States.  This  is  true  because  the 
supply  of  water  for  essential  purposes  is 
limited  and  the  residue  must  be  so  used  that 
it  will  accrue  to  the  maximum  economic 
advancement  of  the  people  in  the  national 
interest  and  the  industrial  welfare  of  the  sev- 
eral States.  This  means  that  all  uses  to  which 
water  may  be  put,  as  well  as  the  necessities 
for  flood  control,  must  be  recognized.  Do- 
mestic, irrigation,  industrial,  and  recreational 
values  must  be  preserved  to  the  greatest 
extent  possible.  Realizing  fully  the  national 
phase  of  the  problem,  the  interest  and  the 
part  of  the  States  in  this  development  should 
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not  be  disregarded  in  the  planning  and  con- 
struction of  projects.  The  very  nature  of  the 
guverumeutal  structure,  the  federation  of  48 
sovereign  States,  and  the  preservation  of  the 
principle  of  democracy  malce  this  necessary. 
Economic  development  is  the  couc(>ru  of  each 
of  the  States.  The  ambitions  and  desires  of 
local  areas  within  the  State  and  the  policy 
of  development  of  lutural  resources  through- 
out the  State  must  be  coordinated  with  a 
sound  national  policy  for  the  development  of 
large  areas  Involving  many  States. 

8tat&»  RcspomibiUty 

What  is  the  part  of  the  State  in  this 
national  problem? 

First,  the  State  must  as  far  as  possible 
and  on  an  equitable  basis  protect  and  pre- 
serve the  rights  of  its  citizens  in  the  water 
resources.  It  is  the  claim  that  this  right  is 
founded  in  the  constitutions  of  many  of  the 
States  subject  to  the  doctrine,  announced  by 
the  United  States  Supreme  Court,  of  equi- 
table apportionment  of  waters  of  an  interstate 
stream  among  the  States  through  which  it 
flows.  Weil  in  his  work  Water  Rights  in  the 
Western  States  (3d  ed.,  pp.  752-755),  says: 

"Because  of  its  fugitive  nature,  the  only 
pro|>erty  rights  which  exist  in  water  in  its 
natural  state,  under  either  the  riparian 
rights  or  the  appropriation  doctrine,  are 
rights  of  use,  the  corpus  being  susceptible  of 
ownership  only  while  in  iwsseaslon." 

Vested  rights  In  water  recognlzetl  by  the 
laws  of  the  States  are  founded  on  the  prin- 
ciple of  beneficial  use  and  represent  large 
property  interests,  denial  of  which  would  lie 
disastrous  to  present  and  continue<l  industrial 
development.  These  rights  must  be  reckonwl 
with  by  the  Federal  Government  and  other 
States.  Section  8  of  the  Reclamation  Act  of 
June  17, 1902  (C.  1003, 32  Stat.  388),  provides : 

•'Sac.  8.  That  nothing  in  this  act  shall  be 
const  med  as  alTecting  or  intended  to  affect  or 
to  In  any  way  interfere  with  the  laws  of  any 
State  or  Territory  relating  to  the  control, 
appropriation,  use,  or  distribution  of  water 
nscd  in  Irrigation,  or  any  vested  right  ac- 
quired thereunder,  and  the  Secretary  of  the 
Interior,  In  carrying  out  the  provisions  of 
this  act,  shall  proceed  In  conformity  with 
such  laws,    •     •     ♦." 

The  Snpreme  Court  in  California  Oregon 
Poiccr  Co.  V.  Brarrr  Portland  Cement  Co., 
295  U.  8.  142,  holds  that  the  nonnavigable 
waters  on  the  public  domain  become  "publlcl 
Juris,  subject  to  the  plenary  control"  of  the 
Stales,  In  language  as  follows: 

"What  we  hold  is  that  following  the  act  of 
1877,  if  not  before,  all  nonnavigable  waters 
then  a  part  of  the  public  domain  became 
publlrl  Juris,  subject  to  the  plenary  control 
of  the  designated  States  •  •  •  with  the 
light  in  each  to  determine  for  itself  to  what 
extent  the  nile  of  appropriation  or  the  com- 
mon-law rule  In  respect  of  riparian  rights 
should  obtain." 

The   right    to  control   the   distribution   of 


water  among  the  water  users  within  the 
State,  without  interference  from  the  Federal 
Government  or  other  States,  cannot  be  sur- 
rendered without  disastrously  affecting  exist- 
ing vested  rights  and  seriously  imperiling 
future  development.  However,  in  making 
this  statement  it  should  be  kept  In  mind 
that  States  must  recognize  that  they  are 
limited  to  their  equitable  apportionment  of 
the  waters  of  Interstate  streams  and  large- 
scale  developments,  and  the  appropriation  of 
water  for  them  can  in  the  future  be  made 
only  on  the  basis  of  recognizing  coordinatcii 
planning  over  large  areas  In  the  interest  of 
the  public  good.  States,  with  full  knowledge 
of  their  water  resources,  should  attempt  to 
amicably  adjust  differences  existing  between 
States  and  Government  agencies  construct- 
ing projects  in  other  States  of  a  river  basin. 

Second,  no  State  can  intelligently  and  in 
the  interest  of  the  greatest  public  goo<l  pro- 
ujoto  the  development  of  its  water  resources 
without  an  adequate  study  of  them.  This  is 
fundamental  and  yet  In  the  past  has  been 
wo<>fulIy  disregarded.  Maximum  benefits  for 
the  ultimate  greatest  good  of  the  people  of  a 
State  cannot  in  the  end  be  realizo<l  without 
extensive  investigations  and  the  compilation 
of  necessary  factual  information. 

As  o  rule,  Fc<leral  agencies  do  not  seek 
projects.  In  the  iwst  they  have  been  in  most 
cases  built  because  of  local  pressure.  In  the 
future  this  local  pressure  should  be  so  con- 
trolled and  so  coordinated  with  large  area 
plans  within  a  basin  consistent  with  niaxiinuni 
development  possibilities  within  the  State  by 
State  agencies  that  Federal  expenditures  of 
money  can  be  made  on  a  fundamentally  sound 
basis.  In  many  States  a  realization  of  this 
problem  has  caused  the  formation  of  water 
conser^-atlon  boards  chargiil  with  providing 
the  State  with  a  study  and  formulation  of  a 
plan  for  sensible  water  development.  These 
boards  also  are  charged  with  the  develop- 
ment of  a  policy  in  this  regard  and  with  the 
submission  of  the  plans  to  Federal  agencies. 
Typical  of  the  powers  of  many  Stale  boards 
are  some  of  the  provisions  of  the  net  creat- 
ing the  Colorado  Water  Conservation  Itoard 
which  with  respect  to  its  powers  state  among 
other  things : 

"(c)  To  devise  and  fornnilate  methods, 
means,  and  plans  for  bringing  nlMiut  the  great- 
er utilization  of  the  waters  of  the  Stale  and 
the  prevention  of  flood  danmges  therefrom ; 

"(d)  To  gather  data  and  information  look- 
ing toward  the  grtmter  utilization  of  the 
waters  of  the  Slate  and  the  prevention  of 
floods  and  for  this  iHirpose  to  make  investiga- 
tions and  surveys; 

"(e)  To  coo|ierate  with  the  United  States 
and  the  agencies  thereof,  and  with  other 
States  for  the  purpose  of  bringing  aNiut  the 
greater  ntilisation  of  the  waters  of  the  State 
of  Colorado  and  the  prevention  of  flood 
damages." 

As  indicated  by  the  obove  provisions  of  the 
powers  of  a  Slate  conservation  board.  It 
should   be  noted   that   the  greatest   possible 


utilization  of  the  waters  of  a  State  is  an  ulti- 
mate goal.  This  can  be  accomplished  only 
through  a  central  State  agency.  If  individual 
States  fail  to  have  a  plan  and  are  not  actively 
promoting  a  construction  program  based  upon 
such  a  plan,  then  more  forward  looking  people 
in  adjoining  States  will  ultimately  acquire  the 
disproportionate  benefits  of  the  limited  water 
resources.  As  has  been  said,  the  development 
within  the  State  should  be  coordinated,  as 
far  as  possible,  with  basin  plans,  but  if  a 
State  is  not  actively  functioning  through  prop- 
er agencies,  the  needs  of  its  orderly  indos- 
trial  growth  may  be  disregarded. 

Third,  the  States  can  and  should  adjust  all 
conflicting  interests  and  ciain>s  within  a  State 
for  project  development.  In  other  words 
water  conservation  boards  have  a  very  impor- 
tant task  to  perform  In  perfecting  a  State-wide 
program  of  development.  In  nearly  all  States, 
in  some  more  tlian  others,  this  requires  ad- 
justment of  differences  between  different  sec- 
tions. This  should  mean  orderly  development 
and  provide  for  an  equitable  distribution  of 
projects  throughout  the  State  based  upon  the 
principle  of  the  greatest  public  good  and  pro- 
tection of  recognized  inherent  possibilities  of 
development.  The  laws  of  the  States  creating 
conservation  boards  should  be  adopted  in  such 
form  that  no  project  be  recognized  unless  it 
lias  the  approval  of  such  a  board.  If  a  Fed- 
eral enactment  is  necessary  to  effect  this  pur- 
pose, then  effort  should  be  made  to  secure 
.such  a  law.  This  would  not  prevent  a  com- 
prehensive plan  of  development  within  a 
large  river  basin  involving  many  States  being 
worked  out  by  the  Federal  Government  nor 
deny  the  greatest  possible  utilization  within 
a  State.  Haphazard  and  unrelated  project 
planning  through  local  pressure  and  ix>litical 
influence  Is  not  conducive  to  either  proper 
State  development  or  a  sound  national  policy. 

Fourth,  an  informed  and  properly  organ- 
ized board  representing  the  divergent  interests 
of  a  State  can  and  sliould  be  of  material  help 
in  coordinating  within  the  State  the  activities 
of  various  governmental  agencies  engaged  in 
planning  and  developing  water  utilization. 
Integration  of  various  Federal  activities  is 
obviously  necessary  and  in  a  large  measure  is 
a  question  of  national  policy.  However,  the 
States  have  an  interest  in  this  policy.  In  re- 
cent years  water  interests  within  the  Stales, 
desiring  to  secure  maximum  benefits  to  the 
greatest  numlier  of  people  have  become  some- 
what bewildered  because  of  overlapping  iif\ 
emment  activities  in  this  matter  of  wattr 
development  and  are  hopeful  that  a  sound 
|M)ll<-y  may  lie  formulated  which  will  not  onlv 
control  planning  but  actual  constnicllon  i>f 
projects.  Conflicting  surveys  and  invest Icn 
tlons  often  delay  development.  In  an  inli' 
grated  plan  II  Is  only  reasonable  and  It  woulil 
seem  necessary  that  the  appropriate  agencies 
of  the  States  be  consulted  and  their  opinions 
he  considered  in  the  adoption  of  final  plans. 
This  means,  of  course,  full  and  an  enllghtenol 
cooperation  on  the  part  of  the  approprlntc 
State  agencies. 
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Fifth,  States  should  foster  and  encourage 
the  formation,  under  appropriate  laws,  of  the 
necessary  public  bodies  such  as  irrigation  dis- 
tricts, conservation  districts,  and  other  agen- 
cies for  the  consideration  and  utilization  of 
water  resources.  Proper  laws  should  be  passed 
that  such  State  agencies,  under  the  guidance 
and  with  the  help  of  a  State  board,  cooperate 
with  the  Federal  agencies  in  the  making  of 
preliminary  surveys  respecting  the  engineering 
and  economic  feasibility  of  proposed  water 
conservation  or  flood  control  projects  designed 
for  the  bringing  about  of  the  greatest  utiliza- 
tion of  the  water  of  the  State.  They  should 
study,  formulate,  and  prepare  necessary  legis- 
lation to  assist  in  securing  the  most  economical 
and  beneficial  utilization  of  water  resources. 


Sixth,  the  States  should  cooperate  and  as- 
sist in  bringing  about  a  policy  of  improved 
land-use  methods  and  agricultural  practices 
involving  among  other  things  the  efficient  and 
economical  use  of  water.  Much  can  be  done 
in  this  direction  in  all  of  the  States.  This 
phase  of  reclamation  identified  with  both  the 
land  and  water  under  existing  projects  needs 
much  attention  in  the  future.  An  average 
American  farmer  is  an  individualist  and  does 
not  readily  embrace  the  prospects  of  extensive 
Federal  control  and  regulations,  but  if  he  is 
to  avoid  these  regulations  he  must  help  solve 
the  problem  of  preserving  land  and  water 
resources  through  the  help  of  his  local  State 
government.  A  well  balanced  Federal  and 
State  policy  is  necessary. 


The  development  of  the  water  resources  is 
fraught  with  such  wide  national  significance 
and  at  the  same  time  is  so  intimately  asso- 
ciated with  the  welfare  of  local  interests  that 
it  is  at  once  a  national  and  a  local  problem. 
In  the  arid  States  it  is  a  component  part  of 
land  use  and  as  stated  by  the  water  commit- 
tee of  the  National  Resources  Planning  Board, 
"water  problems  merge  into  land  problems 
and  both  water  problems  and  land  problems 
merge  into  human  problems."  Under  our 
form  of  government  human  and  land  prob- 
lems are  the  concern  of  both  the  Federal  and 
State  Governments.  It  is  patent,  therefore, 
that  the  State  has  a  very  definite  part  as 
well  as  an  obligation  in  the  reclamation 
program. 


Methods  of  Noxious  Weed  Control 

By  C.  L.  CORKINS,  State  Entomologist,  Powell,  Wyo. 


THE  State  and  county  governments  in  Wyo- 
ming have  interested  themselves  in  a  financial 
way  in  noxious  weed  control  for  the  past  7 
years  by  assuming  two-thirds  of  the  cost  of 
the  program.  Therefore  we  as  public  officials, 
together  with  the  farmers,  have  had  a  lively 
interest  in  results  and  a  critical  outlook  on 
methods.  The  program  was  initiated  with 
practically  no  background  of  research  or 
experience  in  our  own  State  and  a  conglom- 
erate of  rather  confusing  information  from 
outside.  So  we  placed  our  faith  in  selected 
high-type  farmer  groups  in  each  county  as 
administrators  and  practical  inspectors  with 
a  farming  background,  as  executives  of  the 
program  coordinated  by  an  entomologist 
rather  than  a  botanist  who  knew  little  of 
weed-control  methods  outside  of  a  practical 
knowledge  of  policies  and  procedures  which 
would  work  on  large-scale  pest-control  projects. 
It  shall  also  be  my  purpose  to  point  out  the 
weaknesses,  as  well  as  the  virtues,  of  certain 
methods  which  are  currently  recommended 
in  order  that  you  may  avoid  some  of  the 
pitfalls  which  we  have  experienced.  And  at 
this  time  let  me  warn  that  methods  cannot 
be  transplanted  step  by  step  from  one  locality 
to  another  or  from  one  weed  specie  to  an- 
other with  an  expectancy  of  similar  results. 
Weeds  are  largely  creatures  of  their  environ- 
ment and  to  expect  that  the  relatively  cheap 
and  simple  methods  of  bindweed  control  in 
Kansas,  where  this  weed  exists  perilously  on 
the  outer  fringe  of  its  ecological  range,  will 
work  equally  well  under  western  irrigated 
agriculture,  where  it  finds  the  highest  expres- 
sion of  its  development,  is  utter  folly.  It  is 
our  opinion  that  these  noxious  weeds  are  the 
most  difficult  to  control  or  eradicate  on  our 


irrigation  projects  in  arid  or  semiarid  moun- 
tain valleys  where  the  soil  tends  toward  the 
heavy  and  deep  clay  type,  such  as  the  Big 
Horn  basin  of  Wyoming.  Generally  speaking, 
methods  which  produce  results  in  these  areas 
should,  at  least  in  modified  form,  work 
equally  as  well  elsewhere. 

Methods  of  noxious  weed  control  may 
broadly  be  classified  into  the  two  categories  of 
cultural  and  chemical.  Cultural  methods  are 
primarily  directed  at  carbohydrate  (starch 
and  sugar)  starvation  in  the  root  system,  as 
this  food  can  only  be  obtained  from  the  green 
leaves.  Chemical  methods  are  largely  root 
poisons. 

The  cultural  methods  which  we  use  include 
the  following,  in  the  order  of  their  present 
relative  importance  in  the  Wyoming  program: 

1.  Continuous  alternate  deep  plowing  and 
cultivation. 

2.  Continuous  deep  plowing. 

3.  Competitive  crops  or  permanent 
meadows. 

4.  Alternate  continuous  culture  and  winter 
smother  crop. 

5.  Continuous  deep  digging. 

Continuous  alternate  deep  plowing  and 
cultivation  is  our  standard  method.  This 
process  is  begun  in  the  spring  at  the  pre- 
budding  or  budding  stage  of  the  plants,  when 
the  carbohydrate  reserves  in  the  root  system 
are  at  the  lowest  point  in  the  annual  cycle, 
by  plowing  to  a  depth  of  8  to  10  inches.  This 
is  followed  by  cultivation  at  a  depth  of  5  to  6 
inches  at  intervals  of  10  to  18  days  for  the 
balance  of  the  summer  season.  The  average 
number  of  cultivations  the  first  season  is  7. 
Black  fallow  is  no  longer  practiced,  for  our 


field  testing  of  delayed  cultivation  indicated 
that  it  was  safe  to  allow  regrowth  on  bind- 
weed and  Russian  Knapweed  up  to  5  or  6 
days  and  White  Top  and  Canada  Thistle  up  to 
8  or  9  days.  The  last  practice  in  the  fall, 
during  September  or  early  October,  is  a 
plowing  to  a  minimum  depth  of  12  inches. 
If  the  ground  is  dry,  it  is  advisable  to  give  a 
heavy  irrigation  before  it  is  laid  by  for  the 
winter,  as  root  decay  and  break-down  is 
hastened  in  the  presence  of  heavy  soil  mois- 
ture, and  the  winter  is  the  most  important  of 
all  periods  of  root  deterioration. 

The  second  season  is  usually  started  with 
cultivation,  followed  by  the  deep  plowing  in 
midseason.  This  midsummer  deep  plowing 
will  complete  a  large  percentage  of  the  plots, 
but  cultivation  is  continued  on  the  more  stub- 
born ones,  followed  by  the  fall  deep  plowing. 

We  seem  to  be  in  sharp  disagreement  with 
many  other  States  on  depth  of  cultivation,  as 
we  generally  practice  deep  tillage  and  make 
much  use  of  deep  plowing.  Perhaps  our  con- 
ditions are  different  from  most.  But  after 
trial  of  both  shallow  and  deep  tillage,  our 
County  Pest  Control  Commissioners  and  In- 
spectors are  unanimous  in  their  opinions  that 
the  results  of  deep  cultivation  and  plowing 
justify  the  greater  expense  of  each  individual 
operation.  At  least  on  one  point  we  are  defi- 
nitely certain,  and  that  is  the  great  value  of 
a  deep  plowing  as  the  final  operation.  This  is 
of  such  importance  that  the  reasons  thereof 
should  be  pointed  out.  In  the  first  place,  un- 
der cultivation  practices,  the  break-down  of 
the  weed  root  system  starts  at  their  lower 
depths  in  the  soil  and  progresses  upward.  The 
last  to  drop  to  the  minimum  carbohydrate  re- 
quirement of  about  1  percent  is  the  root  mass 
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surrounding  the  first  cross-root  system  in  the 
upper  10  to  14  Inches  of  soil.  Particularly  at 
the  point,  and  just  lielow  the  point,  where  the 
roots  have  been  repeatedly  severed  by  culti- 
vation, there  is  a  marked  tendency  to  thicken 
anil  produce  enlargements  which  arc  stubborn 
in  their  rcsistence  to  decay  and  persistent 
in  sending  up  new  growth.  Plowing  at  a 
depth  of  12  to  14  inches  tarns  this  last  strong- 
hold of  the  root  system  bottom  side  up,  usually 
to  die  by  desiccation  under  a  semlarid  winter 
climate  or  else  to  succumb  to  spring  and 
summer  tillage  of  the  subsequent  row  crop. 
Any  live  roots  remaining  below  the  plow  sole 
are  ordinarily  too  weak  to  push  up  through 
12  to  14  inches  of  soil  and  reestablish  them- 
selves, 

A  note  of  warning  should  be  sounded  on 
expectancy  of  results  from  continuous  culti- 
vation, especially  under  Irrigation.  There  has 
been  much  recent  publicity  flowing  from  the 
prairie  States  farm  papers  and  weed  control 
organizations  which  makes  this  problem 
sound  easy,  cheap,  and  that  equal  results  may 
be  expected  under  all  conditions.  Our  in- 
spectors have  long  since  learned  the  folly  of 
telling  a  farmer  that  if  so  and  so  is  done  to 
his  noxious  weed  patch  that  such  and  such 
will  be  the  results  by  a  given  date.  So  it 
may  be  worth  while  to  enumerate  some  of 
the  more  important  factors  which  affect  the 
time  required  to  kill  weeds  by  cultivation, 
and  therefor  the  cost.     These  are : 

1.  The  tceed  tpecie. — Bindweed  is  the  most 
persistent  specie.  Under  North  Platte  Valley 
conditions,  3  years  of  cultivation  are  gen- 
erally required  with  10  to  15  percent  going 
into  the  fourth  year.  A  large  percentage  of 
the  Russian  Knnpwee<i  areas  require  a  partial 
third-year  cultivation.  One  is  usually  safe 
in  predicting  that  the  narrow  leaf  variety  of 
White  Top  will  require  only  2  years,  but 
most  of  the  broad  leaf  variety  will  require  3 
years.  Canada  Thistle  is  usually  the  easiest 
to  eradicate,  taking  only  a  year  and  a  half  on 
the  average  and  a  small  percentage  is  com- 
pleted In  1  year. 

2.  Age  of  the  infeatation. — Oenerally,  the 
older  the  Infestation,  the  longer  will  be  the 
time  required  to  eradicate  it.  Some  excep- 
tions seem  to  be  indicated  on  especially  old 
patches  which  may  have  been  weakened  by 
self-toxictty  or  reduction  of  soil  fertility. 

3.  Depth  of  ioil  to  tterilili/  or  water 
table. — Shallow  soils  or  high  water  tables 
•pe<>d  results. 

4.  Phytical  character  of  the  toil. — Under 
cultural  practices  eradication  generally  is 
swifter  on  the  heavier,  tighter  soils.  We 
suspicion  that  the  water-holding  capacity  is 
the  most  im|wrtant  factor  here  Involved.  At 
least,  dry  and  well-aerated  soils  result  In 
persistent  weed  regrowth. 

5.  Boil  fertiUtu. — A  common  and  disastrous 
cultural  error  committed  both  by  farmers 
and  inexperienced  weed  inspectors  is  In  the 
lay-out  of  the  area  to  he  cultivated.  The 
most  serious  fault  In  this  connection  is  an 
attempt  to  individually  cultivate  out  numer- 


ous small  patches  in  a  field  where  the  weed 
growth  is  most  obvious.  Before  the  Job  is 
completed  weeds  start  showing  up  between 
the  cultivated  patches,  and  the  whole  pro- 
cedure is  disorganized.  For  the  most  part 
it  pays  to  break  out  weed  areas  in  solid 
blocks.  During  the  process  of  the  work,  only 
the  persistent  patches  need  be  cultivated 
every  time.  There  is  often  also  a  tendency 
to  "scotch"  the  size  of  the  lay-out  Plots 
should  be  laid  out  during  the  peak  of  the 
growing  season  during  the  summer  prior  to 
the  spring  when  the  operation  is  to  be  initi- 
ated. Every  straggling  plant  on  the  periphery 
of  the  weed  area  should  be  hunted  out  with 
great  diligence  and  the  stake  line  set  down  at 
least  12  feet  beyond  the  last  one.  This  seems 
like  commonplace  and  trifling  advice,  but  I 
will  wager  that  there  are  at  least  a  few  of 
you  who  at  some  future  date  will  wish  that 
they  had  paid  more  heed  to  it. 

Follotp-up  Program 

The  follow  crop  after  cultivation  is  com- 
pleted is  Important.  Seldom  is  the  job  so 
perfect  that  n  few  straggling  plants  will  not 
reappear.  Furthermore,  there  is  often  a 
seedling  problem  for  1  to  3  years,  especially 
with  bindweed.  As  a  consequence,  we  insist 
upon  the  planting  of  a  row  crop  for  at  least  2 
years,  so  that  straggling  plants  may  be  easily 
located  and  spotted  out  with  a  tablespoonful 
of  dry  chlorate  or  a  shot  of  carbon  bisulphide 
and  seedlings  killed  by  the  usual  processes  of 
cultivation  and  weeding.  If  there  is  a  serious 
seedling  problem,  deep  fall  plowing  should  be 
practiced  every  year  until  it  disappears. 
Sugar  beets,  corn,  and  tame  sunflowers  are 
the  preferred  row  crops,  i)oth  because  they 
do  better  than  others  on  heavily  fallowed 
soil  and  becati.se  any  return  growth  of  weeds 
can  more  readily  be  located  in  them.  Follow- 
ing the  tillage  used  to  destroy  the  weeds, 
the  production  of  these  row  crops  usually 
steps  up  from  25  to  50  percent,  due  both  to 
the  improved  physical  nature  of  the  soil  and 
an  Increase  in  nitrates.  In  case  the  soil  in 
the  wee<l  area  is  heavy  with  minerals,  alkali- 
susceptible  crops,  iwrticularly  beans,  should 
not  be  usc<l  as  the  follow  crop  l)ecause  the 
continuous  cultivation  tends  to  increase  the 
alkali  problem,  temporarily. 

A  word  about  cultural  equipment,  which 
is  a  potentially  dangerous  subject  of  discus- 
sion. For  cultivation  we  have  largely  used 
two  overlapping  gangs  of  12-inch  sweeps 
mounted  on  the  deep  tiller  type  of  frame. 
After  extensive  field  trial.  It  was  determined 
that  no  deep  tiller  on  the  market  is  properly 
constructed  to  fit  all  the  exacting  requirements 
of  this  Job.  The  present  model  of  Oliver 
Deep  Tiller  comes  nearest  to  it,  as  does  the 
Oliver  Fallovator  for  slow  or  shallow  culti- 
vation, wlierc  a  stiff  spring  trip  shank  may  be 
us*"*!.  Consoquonlly,  we  have  constnicled  a 
de<-p  tiller  of  local  design,  the  only  difliculty 
of  which  is  the  high  cost  due  to  custom  build- 
ing.   These  machines  with  an  8-  to  0-foot  cut 


require  a  tractor  of  at  least  30  horsepower  on 
the  draw  l>ar  to  pull  them  at  maximum  usaliK- 
fleld  speeds  of  4  to  0  miles  per  hour. 

Currently  we  are  testing  tractor-mountiil 
tools  on  a  lighter  tractor  of  17  to  19  hoi-M- 
power  carrying  dual  rear  wheels.  After  one 
season's  experience  we  believe  this  is  the  ideiil 
set-up  for  the  cultivation  practice.  No  stand- 
ard make  tractor-attached  cultivator  is  avail- 
able which  is  satisfactory  for  the  heavy  w 
rocky  types  of  soil,  but  a  locally  built  unit 
which  worlis  comparatively  well  is  available 
at  a  reasonable  cost.  This  whole  unit  is  ab<jiu 
35  percent  cheaper  than  the  heavier  equip- 
ment and  will  do  nearly  as  much  work  per 
hour. 

Repeated  attempts  have  been  made  to  im- 
prove upon  the  multiple  sweep  set-up.  The 
nearest  successful  approach  has  been  a  solid 
V  blade,  constructed  of  %-lnch  grader  blade 
steel,  4  inches  wide  and  set  on  a  '/j-inch  suck. 
The  V  is  constructed  of  2  pieces  5%  feet  in 
length,  angled  to  produce  an  8-foot  cut  This  is 
mounted  on  a  standard  deep  tiller  with  three 
heavy  shanks,  one  at  the  point  of  the  V  and 
one  half-way  out  on  either  wing.  The  advan- 
tages of  this  tool  over  the  duck-foot  arrange- 
ment  are  a  25-percent  reduction  in  initial  and 
upkeep  cost,  a  30-  to  40-pcrcent  reduction  in 
draw  bar  pull  and  a  more  positive  cutting 
surface.  It  cannot,  of  course,  he  used  in 
ground  filled  with  large  boulders.  The  great- 
est weakness,  however,  is  a  tendency  to  tilt  in 
the  ground,  which  problem  now  seems  pretty 
largely  solved.  This  tool  has  successfully  cul- 
tivated at  a  depth  of  12  inches  in  soil  which 
had  previously  been  plowed  to  this  depth,  and 
is  being  used  to  replace  some  of  the  previous 
and  more  expensive  plowing  operations. 

For  power  on  the  plowing  job,  the  22-  to 
25-horsepower  crawler  type  of  tractor  is  the 
standard  equipment.  These  machines  arc 
slightly  underpowered  for  plowing  a  32-incli 
cut  at  12  inches  depth  in  heavy  soli,  but  tli. 
larger  crawlers  are  too  expensive  and  !»■» 
adaptable  to  other  work  on  the  program.  Only 
two  plows  seem  to  Ikj  in  any  way  adapted  to 
this  tough  assignment,  namely,  the  Minne- 
apolis-Mollne  Tumble  Bug  and  the  Case  Power 
Lift  In  both  instances,  the  two  16-inch  bot- 
tom, two-way  mo<lels  are  used.  Both  have  to 
he  remodeled  to  handle  this  work  eflJclently. 
specifications  for  which  will  be  furnished  an.\ 
interested  parties. 

The  cost  factors  of  this  type  of  cultural 
practice  are  lmiK)rtant.    Of  course  they  vary 
greatly  because  of  the  many  variable  factors 
Involved,    but    some    idea    of    the    average 
cost  can  be  given   for  each   individual   and 
each   season's   operation.    The   average   pri- 
vate farmer  Is  inclined  to  feel  that  he  can       < 
lower  our  cost  factors.    Our  program  is  c<m-    ■ 
ducted  by  a  public  agency  and  all  of  the  i-x     ^ 
pense  of  district  administration,  as  well   ^i- 
depreclatlon,  upkeep,  lalM)r,  fuel,  and  oil,  and 
Incidental  exi)en.se  must  b«>  flgiire»l  in.    Thus. 
our  plowing  operation  costs  about  t2.TiO  t<> 
13.50  per  acre  and  cultivation  75  cents  to  $1 
per  acre  per  treatment.    The  season's  cost  in 
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the  lowest  county  this  year  was  $9.73  per  acre 
iincl  $18.15  per  acre  in  the  highest.  The  cost 
in  the  high  county  with  administrative  ex- 
pense deducted  was  $11.52  per  acre,  which  is 
pretty  close  to  a  fair  average  for  the  State. 

Other  methods  of  cultural  control  can  be 
passed  more  rapidly,  as  they  are  largely  va- 
riations of  the  standard  method. 

Continuous  deep  plowing  has  real  merit  as 
a  practice  for  the  individual  farmer  who  has 
comparatively  small  acreages  of  noxious 
weeds  because  it  requires  the  use  of  only  one 
simple  tool  which  is  a  part  of  all  farm  equip- 
ment. If  plowed  8  to  10  inches  deep  four  to 
five  times  the  first  year  and  three  to  four 
times  subsequent  years,  this  will  nearly  take 
the  place  of  alternate  deep  plowing  and  cul- 
tivation. Of  course  it  is  imperative  that  a 
clean  cut,  smooth  job  of  plowing  be  done. 
A  ragged  job  is  almost  worse  than  none  at 
all.  We  encourage  this  plowing  practice 
where  the  farmer  is  doing  his  own  weed  con- 
trol work  as  a  qualifying  condition  for 
A.C.P.  payments. 

Weed-Competing  Crops 

The  use  of  competitive  crops  in  the  form  of 
permanent  meadows  or  pastures  is  largely  con- 
tined  to  areas  of  low-unit  land  value,  such  as 
obtain  in  the  higher  elevations  of  the  southern 
section  of  Wyoming.  It  simply  controls,  but 
does  not  eradicate,  noxious  weeds.  At  least 
weed  spread  is  reduced  to  a  minimum  and 
such  noxious  weeds  as  White  Top  and  Canada 
Thistle  may  gradually  be  whipped  out  if  the 
meadows  are  given  proper  care.  This  practice 
is  not  so  successful  with  bindweed  and  Rus- 
sian Knapweed. 

We  approach  this  problem  via  two  routes, 
(1)  Meadow  improvement  and  (2)  Initial 
meadow  establishment.  On  meadow-improve- 
ment work,  the  present  sod  is  left  undisturbed 
as  much  as  possible.  The  leveling  of  any 
rough  places  in  the  field  Is  first  necessary,  so 
that  it  can  all  be  watered  evenly.  High  spots, 
which  are  unfavorable  for  meadow  grasses, 
are  the  first  places  noxious  weeds  gain  the 
upper  hand.  Where  necessary,  rock  picking 
is  an  important  operation,  so  that  the  field 
may  be  cleanly  cut  when  mowed.  Permanent 
laterals  in  the  field  are  smoothed  up,  made 
wide  and  shallow,  and  their  banks  evenly  con- 
toured outward  so  that  they  may  be  cleanly 
mowed  over  with  the  rest  of  the  field.  The 
only  cultural  practice  is  the  scarification  of 
the  field  by  means  of  bull  tongues  or  a  power 
spring  tooth  harrow  as  early  in  the  spring  as 
possible,  followed  immediately  by  the  broad- 
casting of  the  seed.  The  field  is  kept  as  wet 
as  possible  the  balance  of  the  season.  This 
practice  is  showing  much  promise  in  the 
Bridger  Valley  section  of  Uinta  County,  where 
the  average  expense  of  such  has  been  $4.66  per 
acre  and  the  biggest  job  of  which  has  been 
rock  picking.  The  average  rate  of  seeding  has 
been  15  to  20  pounds  per  acre  of  a  mixture 
of  timothy,  red  top,  alslke  clover,  and  orchard 
grass  in  a  ratio  of  6-8-8-3. 


Initial  meadow  establishment  is  preceded 
by  one  full  season  of  weed  weakening  cultural 
practices,  consisting  of  a  spring  plowing, 
three  or  four  summer  cultivations  and  a 
12-inch  plowing  as  late  in  the  fall  as  possible. 
The  seed  bed  is  worked  down  at  the  earliest 
possible  date  in  the  spring.  Oats  are  added 
to  the  seed  mixture  as  a  nurse  crop  and 
yellow  sweetclover  as  a  quick  establishing, 
competitive,  shading  crop,  which  will  later 
be  replaced  by  the  more  persistent  grasses. 

The  altogether  too-neglected  method  of 
alternate  cultivation  and  winter  smother 
crops  is  beginning  to  gain  in  popularity  in 
Wyoming.  Although  this  method  does 
tend  to  drag  out  the  eradication  process,  it 
has  the  decided  advantage  of  producing  cash 
returns  as  you  eradicate.  This  process  is 
started  the  same  as  in  the  establishment  of 
a  new  meadow,  except  the  fall  plowing  is 
given  by  September  1,  the  seed  bed  imme- 
diately worked  down  and  winter  rye  planted. 
On  heavy  soil,  the  V  blade  run  at  a  12-inch 
depth  is  more  satisfactory  than  plowing,  as 
it  reduces  the  seed  bed  preparation  job  to 
a  very  simple  process  of  packing. 

This  process  is  repeated  the  second  year. 
The  procedure  the  third  year  depends  upon 
the  condition  of  the  weeds.  If  greatly  weak- 
ened, row  crops  may  be  planted  for  2  to  3 
years,  always  preceded  by  a  deep  fall  plow- 
ing. If  the  weeds  are  still  persistent,  either 
winter  rye  may  be  continued  or  a  summer 
smother  crop  of  white  sweetclover  planted. 

A  typical  first  year  result  of  this  practice 
on  a  43-acre  field  of  bindweed  at  Wheatland, 
35  acres  of  which  was  entirely  out  of  crop 
production  due  to  the  heavy  weed  growth, 
may  be  summarized  by  the  following  figures : 

1.  Cost  per  acre  of  all  practices,  including 
planting  and  growing  of  crop,  $13.93. 

2.  Value  of  crop  per  acre,  $15.05. 

3.  Net  profit  per  acre,  $1.12. 

In  casting  about  for  some  practical  method 
of  using  CCC  boys  assigned  to  work  on  the 
Shoshone  Federal  Reclamation  project,  with- 
out involving  local  agencies  too  deeply  in  ex- 
pense and  still  qualifying  under  the  stringent 
regulations  of  the  service,  which  limit  the 
use  of  CCC  facilities  to  certain  types  of  work 
on  Federal  land,  we  settled  upon  the  simple 
process  of  digging  the  weeds  every  2  weeks 
as  deep  as  possible  with  a  common  irrigation 
shovel.  From  50  to  75  boys  have  been  at 
this  project  now  for  2  years  on  district  rights- 
of-way,  and  although  the  unit  cost  is  nat- 
urally very  high,  the  results  are  equally  as 
good  as  continuous  cultivation  and  all  parties 
concerned  are  well  pleased. 

Use  of  Chemicals 

The  two  most  common  methods  of  chemical 
control,  carbon  bisulphide  soil  fumigation  and 
temporary  soil  sterility  by  the  use  of  sodium 
chlorate,  will  be  quickly  passed  with  a  few 
brief  comments,  both  because  knowledge  of 
them  is  common  and  because  we  become  less 


favorably  impressed  with  their  use  every  year. 

Carbon  bisulphide  would  be  the  ideal  her- 
bicide if  its  cost  were  not  prohibitive,  its 
effectiveness  limited  to  medium  and  sandy- 
loam  soil  types,  and  the  use  of  experienced 
crews  necessary  in  its  application. 

Sodium  chlorate  is  a  disappointing  herbi- 
cide, especially  in  a  combination  of  arid 
climate,  heavy  soils,  and  White  Top.  Our 
experience  indicates  that  the  action  of  thia 
chemical  is  more  important  as  a  soil  sterilant 
than  as  a  tissue  poison  to  be  translocated  from 
the  leaves  by  circulation  or  wicking  to  the 
root  system.  Hence  we  apply  it  to  compara- 
tively barren  ground.  The  most  important 
factor  in  its  successful  use  is  its  rapid  pene- 
tration to  the  depths  of  the  root  system  in 
water  solution.  This  we  apply  during  the 
fall  to  get  the  benefit  of  both  winter  and 
spring  natural  moisture.  There  seems  to  be 
little  difference  between  wet  and  dry  applica- 
tions, except  that  the  dry  application  may  be 
ruined  by  wind  erosion  before  it  starts  into 
the  ground  or  washed  unevenly  over  sloping 
surfaces  by  rapid  precipitation. 

We  commonly  use  dosages  of  8  to  10  pounds 
per  square  rod,  which  makes  the  initial  cost 
$175  to  $200  per  acre.  But  on  the  heavier 
soils,  under  an  average  annual  precipitation 
of  less  than  10  inches,  the  chlorate  method  is 
practically  hopeless,  especially  on  White  Top, 
as  another  $200  to  $300  per  acre  will  have  to 
be  spent  on  follow-up  treatments  during  sub- 
sequent years,  often  with  the  job  never  quite 
completed  on  some  areas.  The  great  diflSculty 
with  the  chlorate  treatment  is  that  it  kills  the 
root  system  from  the  top  of  the  soil  downward 
as  it  gradually  penetrates  the  soil.  The  first 
year  or  two,  it  may  appear  that  a  reasonably 
good  result  has  been  obtained.  Then  a  few 
straggling  plants  start  emerging  from  the 
lower  root  system  and  if  the  plot  is  neglected, 
it  gradually  becomes  reestablished  with  plants 
which  will  now  be  found  to  be  highly  resistant 
to  further  chlorate  poisoning. 

The  results  on  chlorate  treated  areas  inside 
of  fields,  after  lying  untouched  for  1  year, 
will  be  greatly  enhanced  by  common  farm 
tillage  practices.  However,  on  irrigated  farms, 
these  areas  often  become  flooded  with  water 
during  their  first  year,  and  the  chlorate 
washed  out  before  it  is  fully  effective. 

Continuous  Burning 

In  our  desperation,  we  started  casting  about 
3  years  ago  for  some  cheaper  and  more  posi- 
tive method  to  replace  these  chemicals,  and, 
out  of  our  testing,  settled  upon  continuous 
burning  as  possessing  the  greatest  possibili- 
ties and  subsequently  put  it  into  actual  field 
practice  this  spring  on  18  acres  of  weeds, 
largely  White  Top,  composed  of  8S9  patches 
over  a  101-mile  route  at  Powell,  handled  by 
1-power  burning  rig  manned  by  a  crew  of  2. 
It  is  yet  too  soon  to  draw  final  conclusions 
from  this  experience,  but  we  wish  to  briefly 
report  it  here  in  order  to  encourage  others  to 
give  it  further  trial  under  other  conditions. 
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The  most  important  factor  in  the  burning 
process  is  to  lightly  sear  the  plants,  rather 
then  heavily  scorch  or  completely  consume 
them.  The  flame  should  be  passed  rapidly 
over  the  upper  surfaces  of  the  foliage  so  that 
it  is  seared  so  lightly  that  the  plant  will  not 
entirely  wilt  down  until  the  next  day.  Tight 
burning  is  lilce  a  clean  cut  at  the  surface  of 
the  ground.  The  plant  springs  up  into  life 
again  almost  immediately.  Light  searing 
kills  the  plant  several  inches  down  into  the 
root  system,  by  what  physiological  process  we 
do  not  yet  know. 

When  the  test  woric  was  started,  a  tight 
bum  was  used.  This  necessitated  rebuming 
every  10  to  14  days.  With  the  light  searing,  the 
intervals  between  burning  lengthen  out  to  3  to 
5  week.<i.  The  first  application  is  made  on 
heavy  spring  foliage  at  the  prebudding  stage. 
Subsequent  applications  are  made  when  the 
small  foliage  plants,  such  as  White  Top, 
regrow  to  a  height  of  3  to  4  inches,  and  larger 
plants,  such  as  Ru.ssian  Knapweed,  regrow  to 
a  height  of  6  or  7  inches.  It  is  important  to 
always  have  a  fair  amount  of  foliage  to  sear. 

This  method  seems  to  work  l)est  on  White 
Top  and  Canada  Thistle,  which,  on  the  aver- 
age, will  be  eradicated  with  8  or  9  burnings, 
5  the  first  and  3  or  4  the  second  year.  Bind- 
weed and  Russian  Knapweed  seem  more  per- 
sistent under  this  metho<l  and  it  is  not  yet  cer- 
tain that  it  can  tie  applied  to  them  at  an 
economical  cost. 

Since  this  method  has  been   put   into  the 


field  on  large-scale  operations  for  only  1  year, 
results  and  cost  factors  are  still  a  bit  theo- 
retical, as  they  must  l>e  partially  based  on 
ex|K>rieiice  with  the  completed  test  plots.  In 
the  field  work  this  year,  8  patches  needed  only 
3  burnings,  13  required  4  burnings,  and  the 
balance  5  burnings.  Forty-three  patches  show 
complete  eradication  in  1  year,  287  are  more 
than  90  percent  killed  and  the  remainder  show 
definite  signs  of  weakening.  On  these  first- 
year  results,  and  in  the  light  of  our  experi- 
ence with  the  test  plots,  it  is  safe  to  conclude 
that  the  total  cost  factors  will  not  quite  be 
doubled  for  the  1940  operations.  The  average 
cost  per  acre  for  1939  has  been  $87.10.  This 
is  broken  down  to  47  percent  for  labor,  22  per- 
cent for  burning  oil,  17  percent  for  machine 
C08t.s,  and  14  percent  for  administration  and 
niiscellaneous. 

Tills  points  out  one  of  the  advantages  of 
the  burning  process  over  herbicides,  namely, 
that  it  keej)s  most  of  our  money  at  home. 
But  a  far  greater  advantage  is  the  fact  that 
burning  results  can  be  read  from  the  surface 
of  the  ground.  When  plants  no  longer  re- 
appear, the  lower  root  system  is  dead  and 
there  is  not  the  problem  of  delayed  regrowth, 
as  is  the  case  with  the  chlorate  method. 
Furthermore,  the  value  of  each  burning  ap- 
plication cannot  be  thwarted  either  by 
untoward  acts  of  nature  or  man  and  the 
soil  is  immediately  productive  following  the 
completion  of  the  eradication  process. 

Our  burning  method  is  a  bit  unique.    The 


use  of  generator  types  of  burners  was  elimi- 
nated l>ecause  they  are  l)oth  dangerous  and 
slow.  So  we  have  developed  a  method  ot 
burning  highly  atomized  low-grade  fuel  undcf 
pressure  by  igniting  it  at  the  outlet  nozzle. 
The  common  fuel  is  refinery  refuse  with  the 
flash  point  slightly  raised  by  the  addition  of 
10  percent  distillate.  On  the  average,  this 
fuel  costs  about  2  cents  per  gallon.  Furnace 
oil,  which  costs  4  cents  per  gallon,  also  makes 
an  ideal  fuel,  and  is  little  more  expensive 
than  the  refuse,  because  less  is  used  Iht 
treated  unit. 

The  fuel  is  put  under  pressure  in  a  power 
spray  rig,  run  out  through  high  pressure 
hose  to  a  12-foot,  Vi -inch-diameter  iron  piix- 
flame  thrower,  controlled  by  a  Cbipman  weed 
gim  cutoff.  Tills  pipe  is  constructed  with  a 
10-inch  comi)lete  loop  at  the  end,  to  which  the 
nozzle  is  attached,  directed  at  a  slight  angle 
under  the  loop.  Tlius  the  flame  from  the 
nozzle  plays  underneath  the  loop,  and  pre- 
heats the  oil  in  about  30  inches  of  U-incli 
pipe  before  being  released.  The  di.sk  used 
in  the  nozzle  has  a  3/64-inch  outlet,  and  is 
grooved  so  that  a  flat,  fan  flame,  rather  thnn 
the  usual  cone,  is  produced.  For  the  refuse 
oil,  100-125-i>ound  pressure  is  required,  de 
pending  ujmn  the  grade.  Only  75-poun(l 
pressure  is  needed  for  the  furnace  oil. 

The  individual  farmer  can  make  a  satis- 
factory liand-burning  rig  by  mounting  a  lever- 
action  orchard  pump  on  a  steel  barrel  at  a 
cost  of  (15  to  $20. 


Long-felt  Need  Met  by  New  Publication  on  Farm  Irrigation 


A  LONG-FELT  need  for  up-toKlate  Informa- 
tion on  irrigation  farming  is  expected  to  be 
met  by  the  Farmer's  Irrigation  Guide,  Con- 
servation Bulletin  No.  2,  a  40-page  illustrated 
booklet   now  available   for  free  distribution. 

"Hie  Ixmklet  is  the  second  of  a  series  of 
conservation  bulletins  to  be  published  by  the 
Department  of  the  Interior  in  line  with  its 
policy  of  encouraging  prudent  and  intelli- 
gent  use  of  the  co^mtry's  natural  resources. 
The  contents  arc  designed  to  aid  the  irriga- 
tor to  make  the  best  use  of  his  farm  by  proper 
Irrigation. 

The  tiooklet  deals  with  the  technique  of 
Irrigation.  It  places  enii>hasis  on  control  of 
the  flow  of  water  at  all  stages  of  farm  irri- 
gation, from  the  time  the  water  enters  tlie 
farmer's  head  ditch  to  Its  final  application 
in  the  field  and  Illustrates  several  acceptable 
niethods  of  control. 

Information  In  the  Farmer's  Irrigation 
Oulde  was  c»>mplle<1  l>y  \,.  II.  Jlllchell,  Irri- 
gation Adviser.  Kurenii  of  Iteelnmiitlon.  Mr. 
Mitchell  has  had  more  than  a  quarter  cen- 
tury of  actual  experience  with  the  subject. 
a.«  an  Irrigation  farmer,  project  superintend- 
ent, ronsimction  enginivr,  and  Anally,  as  a 


specialist  on  the  farm  irrigation  problems  con- 
fronting the  Bureau's  30  operating  projects. 

The  flrst  section  of  the  Guide  points  out 
the  importance  of  getting  acquainted  with 
surface  and  subsoil  soil  on  the  irrigated  farm 
because  of  the  variations  in  soil  types  which 
may  be  present  even  in  a  single  field. 

The  second  section  contains  instrlictions 
on  grading  the  farm  in  order  to  get  an  even 
supply  of  irrigation  water  to  all  parts  of  the 
fleld,  and  the  third  section  describes  and 
illustrates  three  approve<i  methwls  of  dis- 
tributing the  water  over  the  field  in  order  to 
get  an  approximately  equal  amount  of  water 
to  all  plants. 

llic  fourth  section  explains  the  use  of  a 
probe  in  determining  water  iH'uetration  in 
tlie  soli,  and  discusses  the  water  require- 
ments of  plants.  Boot  spreads  and  depths 
of  various  plants  arc  lllusfrafetl  by  drawings 
and  photographs. 

The  flfih  section  contains  information  on 
building  up  the  farm  soil;  the  sixth  shows 
liow  to  lessen  wind  erosion  by  listing  or 
ridging  the  soil ;  and  the  seventh  and  last 
section  n-commends  personal  experimentation 
by   the  fanner   with   wafer  and   plant   food 


requirements  of  plants,  on  a  small  plot  of 
land  set  aside  for  that  purpose. 

Mr.  Mitchell  first  joined  the  Bureau  In 
1906,  on  his  graduation  from  the  University 
of  .Maine.  lie  was  assigned  to  the  Lower 
Yellowstone  reclamation  project  where,  dur- 
ing the  following  18  years,  he  obtained  a 
thorough  knowledge  of  irrigation  practice, 
not  only  as  an  operating  official  but  also  as 
an  irrigator,  owing  to  the  fact  that  he  was 
owner  of  a  project  farm  during  part  of  this 
|)eri<Ml.  Ills  knowledge  of  farm  irrigation, 
therefore,  represents  an  admirable  combina- 
tion of  theory  and  actual  practice. 

From  the  Lower  Yellowstone  project  Mr. 
Mitchell  went  to  the  Kiverton  proJe«-t  as  con- 
struction engineer,  and  then  to  the  Shoshone 
project  as  superintendent.  Here  the  Will- 
wood  division  was  constructed  and  settled 
under  bis  supervisicm.  Its  successful  de- 
velopment unquestionably  demonstrated  the 
prnetleni  worth  of  applying  the  principles  of 
g<Mid  Irrigation  which  he  had  l>een  sponsoring, 
and  in  1«J2  he  was  called  to  Washington. 
D.  <"..  to  give  his  entire  attention  to  the  prol>- 
lem  of  Improving  melbotls  of  Irrigation  on 
all  reclamation  projects. 
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Twenty-seventh  Annual  Meeting  of  the 
Washington  Irrigation  Institute 


THE  program  offered  by  the  twenty-seventh 
annual  meeting  of  the  Washington  Irriga- 
tion Institute  which  toolc  place  in  Yakima, 
Wash.,  on  December  7-8,  1939,  was  one  of  the 
most  interesting  yet  offered  by  the  State  or- 
ganization. It  consisted  of  a  variety  of  svAy 
Jects  pertinent  to  irrigation  and  reclamation 
and  embraced  l>oth  technical  and  general  dis- 
cussions. 

Opening  with  an  address  by  President  John 
S.  Moore,  the  program  included  New  Develop- 
ments In  Trucic  Crops,  Soft  Fruits,  and  Small 
Fruits,  by  members  of  the  staff  of  the  irriga- 
tion branch  experiment  station  at  Prosser, 
Wash.,  as  well  as  Cooperative  Irrigation 
Studies  at  the  Irrigation  Branch  Experiment 
Station.  These  experiments  are  of  particu- 
lar interest  to  all  irrigation  sections  of  the 
State  of  Washington  and  bear  a  direct  rela- 
tionship to  soil  utilization  studies  that  will 
Ik"  of  immeasuruble  value  to  the  Roza  division 
of  the  Yalclma  project  now  under  construc- 
tion. When  the  72,000  acres  embraced  In 
this  divisiim  are  brought  under  cultivation  it 
is  anticipated  that  the  studies  of  the  branch 
experiment  station  at  Prosser  will  prove  of 
material  assistance  to  the  settlers. 

At  the  luncheon  on  December  7,  Frederick 
Benz  of  Toppenlsh,  Wash.,  a  large  grower 
of  sugar  beets,  gave  a  most  comprehensive 
address  on  the  place  of  the  sugar-beet  In- 
dustry In  agriculture  in  the  State  of  Wash- 
ington. 

Financial  problems  of  irrigation  districts 
was  ably  covered  by  Frank  Maupin,  secretary, 
Columbia  Irrigation  District,  Kennewick ;  and 
J.  B.  Fink,  director.  Department  of  Conserva- 
tion and  Development  for  the  State  of  Wash- 
ington, delivered  an  excellent  paper  on  the 
problems  of  the  department  In  connection 
with  loans  made  to  irrigation  districts  by  the 
State. 

B.  R  Stoutemyer,  district  counsel.  Bureau 
of  Reclamation,  with  offices  In  Portland,  Oreg., 
delivered  a  very  informative  interpretation 
of  the  1989  repayment  law. 

The  institute  wa.i  favored  by  the  presence 
of  L.  H.  Mitchell,  irrigation  adviser.  Bureau 
of  Reclamation,  Washington,  D.  C,  who  gave 
two  Illustrated  lectures,  one  dealing  with 
pnirtirai  measures  for  the  control  and  eradi- 
cation of  weeds  and  the  other  dealing  with 
fundamentals  of  Irrigation. 

H.  A.  Parker,  Bureau  of  Reclamation 
Bncincer,  ■Utloned  at  Ephrata.  Wash.,  ad- 
riaed  delegate*  to  the  institute  concerning 
the  economic  survey  l)cing  conducted  on  the 
Columbia  Basin  land. 


<  A  brief  ttmmt  of  the  profram  of  th«  convMi- 
tloii  beld  to  Taktaa.  Wub.,  Dreembcr  7-8.  lB.t9. 


One  of  the  high  lights  of  the  convention  was 
the  aunual  banquet  held  on  Thursday  evening 
with  Nat  U.  Brown,  president  of  the  Yakima 
Chamber  of  Commerce,  acting  as  toastmaster. 
The  speaker  was  F.  A.  Banks,  supervising 
engineer.  Bureau  of  Reclamation,  in  charge  of 
construction  of  Grand  Coulee  Dam,  who  gave 
a  most  interesting  word  picture  of  the  progress 
of  the  construction  work  to  date  and  pointed 
out  many  of  the  salient  features  in  connection 
with  this  engineering  feat. 

A  new  speaker  on  the  program  was  B.  B. 
Van  Horn,  head,  department  of  civil  engineer- 
ing. University  of  Washington  at  Seattle,  who 
spoke  on  Irrigation  Systems — After  Construc- 
tion What?  The  subject  of  Van  Horn's  paper 
dealt  with  the  fact  that  construction  meth- 
ods for  irrigation  have  advanced  by  leaps  and 
bounds  in  the  past  10  or  20  years  and  timt 
when  a  project  is  completed  their  neeti  by  no 
question  adds  to  the  stability  of  its  construc- 
tion. He  advocated  that  the  maintenance 
and  operation  of  completed  projects  be  on 
the  same  efficient  basis  as  the  construction, 
and  he  emphasized  the  importance  of  having 
trained  men  to  carry  out  such  a  program. 

E.  Y.  Robinson,  manager  of  the  Naches- 
Selah  Irrigation  District,  presented  a  paper 
on  the  Operation  and  Maintenance  of  Irriga- 
tion Canals,  which  was  of  the  same  general 
tenor  as  Mr.  Van  Horn's  address,  but  in 
greater  detail.  Mr.  Robinson  offered  many 
valuable  suggestions  on  methods  of  operation 
and  maintenance  as  worked  out  in  practice 
over  a  period  of  years  in  his  capacity  as  ir- 
rigation manager.  His  pai)er  was  very  in- 
teresting, as  well  as  instructive. 

J.  A.  Ford,  treasurer  and  director  of  the 
National  Reclamation  Association  from  Wash- 
ington, was  present  throughout  tlie  Institute 
sessions.  On  December  7  he  gave  an  in- 
formal, though  very  complete,  report  on  the 
Denver  convention  of  the  NBA. 

The  erosion-damage  problem  was  ably 
handled  by  Jack  W.  Rodner,  area  conservator. 
Soil  Conservation  Service,  with  offices  at  Yak- 
ima, and  Harry  O.  Nickle,  assistant  irriga- 
tion engineer.  Soil  Conservation  Service  of  the 
Department  of  Agriculture,  and  attached  to 
the  branch  experiment  station  at  Prosser. 

C.  E.  Crownover,  construction  engineer  In 
charge  of  the  Roza  division  of  the  Yakima 
project,  gave  a  progressive  report  on  that 
project,  and  the  delegates  to  the  convention 
were  guests  of  Mr.  Crownover  on  Friday  af- 
lenjoon,  December  8,  at  which  time  they  were 
given  an  opportunity  to  see  the  proJ«>ct  and 
what  was  tN-Ing  accompllshe<1. 

John  S.  Moore,  of  the  Burean  of  Reclama- 
tion.   Yakima,    was    rcelecte<l    president   for 


1940,  with  W.  C.  Muidrow,  of  Benton  City,  first 
vice  president,  and  John  Faust,  of  Ellens- 
burg,  second  vice  president.  The  two  direc- 
tors elected  were  W.  E.  Stapleton,  of  the 
Northern  Pacific  Railway,  Seattle,  and  E.  J. 
Brand,  of  Kennewick.  In  addition  to  these 
two,  the  other  members  of  the  institute  di- 
rectors for  1940  are  C.  M.  Zediker,  Cashmere, 
Wash.;  T.  E.  Brockhausen,  Prosser;  B.  L. 
Howard,  Toppenish ;  and  Thomas  B.  Hill, 
Olympia.  George  C.  Baer,  manager  of  the 
Yakima  Chamber  of  Commerce,  was  reelected 
secretary,  and  G.  C.  Finley,  of  Lind,  was  re- 
elected treasurer. 

The  place  of  the  1940  annual  meeting  is 
to  be  determined  at  a  later  date  by  the  board 
of  directors. 

The  following  resolutions  were  adopted  at 
the  meeting: 

Noxious  Weed  Control 

Whereas  perennial  noxious  weeds  have  be- 
come a  most  serious  menace  to  American 
agriculture.  Including  reclamation,  as  well  as 
other  federally  financed  projects  of  the  West- 
ern States;  and 

Whereas  individual  farmers  cannot  be 
expected  to  finance  and  solve  this  probienj  by 
themselves,  as  It  can  be  solved  only  by  coor- 
dinated effort  covering  the  entire  area 
affected ;  and 

Whereas  the  economic  structure  of  America, 
in  Its  entirety,  is  affected  by  the  encroach- 
ment of  these  weeds  upon  farmlands:  Now 
therefore  be  It 

RcKolvcd,  That  the  Washington  Irrigation 
Institute  support  the  efforts  of  the  National 
Weed  Committee  of  the  National  Plant  Board 
in  the  establishment  of  a  national  noxious 
weed  program  to  be  partly  supported  by  Fed- 
eral funds  on  a  cooperative  State-Federal 
basis,  and  that  from  such  Federal  funds  there 
be  provided  to  the  United  States  Bureau  of 
Reclamation  or  any  other  Federal  bureau  con- 
cerned sufficient  appropriations  to  conduct  a 
program  of  prevention  of  perennial  noxious 
wee«l  infestations  on  new  reclamation  projects 
as  well  as  on  all  other  federnlly  financed 
projects;  and  be  It  further 

Rcnolved,  Tliat  out  of  any  Federal  funds 
provided  for  noxious  weed  control,  allocations 
be  made  to  the  proper  Federal  agencies  for  the 
eradication  of  these  wewls  upon  fetleraily 
owihmI  or  controlled  lands,  and  that  C.  C.  C. 
and  W.  P.  A.  regtilatlons  l>e  modified  to  permit 
more  effective  use  of  the  perwonnel  of  these 
agencies  on  properly  sponsored  weo<l-conlrol 
projects. 

Whereas  the  Washington  Irrigalion   Insil- 
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tute  is  justly  proud  of  the  part  it  lias  played 
in  the  establishment  and  support  of  the 
irrigation  branch  experiment  station  at  Pros- 
ser;  and 

Whereas  the  station  has,  in  the  past  19 
years,  carried  on  most  valuable  and  signifi- 
cant work  in  irrigation  methods,  water  duty, 
in  the  development  of  new  and  improved  crop 
varieties  and  practices,  in  pest  control,  fertili- 
zation problems,  and  many  related  fields ;  and 

Whereas  the  farmers  on  our  irrigated  lands 
have  reaped,  in  increased  cash  income,  many 
times  the  cost  of  its  support;  and 

Whereas  many  acute  problems  lie  ahead  in 
the  stabilization  of  present  irrigated  agricul- 
ture as  well  as  in  the  development  of  our 
vast  areas  of  new  land,  thereby  increasing 
the  value  of  its  services :  Therefore  be  it 

Resolved,  That  the  financial  support  of  this 
institution  be  increased,  both  by  the  State 
and  by  the  United  States  Department  of  Agri- 
culture, to  the  end  that  it  may  broaden  the 
scope  of  its  work,  especially  in  the  fields  of 
water  duty  on  our  soils  and  soil  classifica- 
tion in  new  irrigable  areas ;  and  be  it  further 

Resolved,  That  we  express  deep  apprecia- 
tion of  the  splendid  reports  of  constructive 
service  being  rendered,  submitted  by  Superin- 
tendent S'ingleton  and  his  assistants  at  this 
meeting. 

Hydroelectric  Power  Fees 

Be  it  resolved.  That  Washington  Irrigation 
Institute  express  to  the  Governor  and  to  the 
legislature  its  gratification  that  the  license 
fees  from  hydroelectric  power  have  been 
made  available  to  the  Reclamation  revolving 
fund,  as  long  advocated  by  this  institute,  to 
become  available  for  the  development  of 
our  natural  resources  through  topographic 
mapping,  stream-gaging,  soil  surveys,  ground- 
water studies,  etc. 

We  urge  the  continued  support  of  these 
activities  as  basic  data  for  successful  future 
development  of  our  natural  resources. 

Sugar  Beets 

Whereas  large  areas  of  the  West  are 
dependent,  to  a  great  extent,  on  the  main- 
tenance and  growth  of  the  sugar  beet  Indus- 
try, and 

Whereas  the  sugar  beet  industry  provides  so 
much  labor  in  field,  factory,  manufacture  of 
supplies,  and  transportation  that  each  acre  of 
sugar  beets  is  far-reaching  in  its  support  of 
the  economic  structure  of  many  large  com- 
munities of  American  citizens ;  and 

Whereas  an  orderly  and  sound  expansion  of 
beet  plantings  and  processing  as  suitable  land 
is  developed  is  a  reasonable  and  necessary 
condition  on  precedent  to  the  building  up  of 
this  country  and  should  be  encouraged ;  and 

Whereas  the  lands  to  be  brought  in  on  Roza 
and  Columbia  Basin  projects  will  be  eminently 
suited  to  the  production  of  this  crop,  and  the 
settlers  on  these  areas  should  not  be  deprived, 
by  arbitrary  restrictions,  of  the  opportunity  to 


grow  one  of  the  few  sure  cash  crops  they  can 
rely  upon  to  meet  their  water  charges,  and 

AVhereas  the  American  sugar  beet  producers 
provide  less  than  one-third  of  the  require- 
ments of  our  home  market  at  the  present  time 
but  could  and  should  be  supplying  a  major 
portion  of  its  requirements  to  the  economic 
advantage  of  the  Nation  as  well  as  the  western 
irrigated  areas,  and 

Whereas  our  Government  should  adhere  to 
the  principles  of  American  markets  for  Amer- 
ican producers  first ;  now  therefore  be  it 

Resolved  hy  the  Washington  Irrigation  In- 
stitute, That  the  Congress  of  the  United  States 
be  urged,  through  proper  legislation,  to  pro- 
vide for  the  progressive,  orderly  expansion  of 
the  production  of  beet  sugar  within  the  United 
States  and  to  maintain  the  beet-sugar  industry 
on  a  reasonable  income  basis  by  quota  regula- 
tions and  adequate  tariffs  on  foreign  sugar; 
and  be  it  further 

Resolved,  That  a  copy  of  this  resolution  be 
sent  to  the  Secretaries  of  Agriculture,  Interior, 
and  State,  and  to  the  Senate  and  House  of 
Representatives  of  the  United  States  and  to 
each  of  the  Senators  and  Representatives  of 
Western  States  in  Congress. 

State  Rights  in  Water 

Washington  Irrigation  Institute  has  always 
stood  firm  upon  the  principle  of  the  State's 
right  to  the  ownership  and  administration  of 
its  unappropriated  waters,  and  it  hereby  en- 
dorses and  supports  in  full  the  resolution  re- 
cently adopted  by  the  National  Reclamation 
Association  at  Denver,  as  follows: 


Whereas  in  the  case  of  Nebraska  vs.  Wy- 
oming and  Colorado,  now  pending  in  the  Su- 
preme Court  of  the  United  States,  the  Federal 
Government  through  its  Department  of  Jus- 
tice, is  asserting  claim  to  all  of  the  unappro- 
priated waters,  even  of  nonnavigable  streams 
of  the  Western  States,  and  also  that  the  re- 
turn fiow  resulting  from  the  irrigation  of 
Federal  Reclamation  projects  is  subject  to 
control  and  disposition  by  the  Federal  Gov- 
ernment, and,  therefore,  free  from  the  control 
and  supervision  of  the  States  in  which  such 
waters  and  projects  are  located,  all  of  which 
is  contrary  to  the  fundamental  principles  of 
the  water  laws  of  these  States,  and 

Whereas  judicial  decisions  of  the  Supreme 
Court  of  the  United  States  affirm  that  the 
control  of  waters  of  the  States  is  vested  in 
the  States  themselves,  and  not  in  the  United 
States  except  to  the  extent  that  in  respect 
to  the  interstate  commerce  needs  of  a  par- 
ticular Federal  project  on  a  navigable  stream 
the  control  is  expressly  or  by  implication 
vested  in  the  Federal  Government  under  the 
interstate-commerce  clause  of  the  Constitu- 
tion, and 

Whereas  in  respect  to  Federal  projects  un- 
der the  reclamation  act,  section  8  thereof, 
contains  a  specific  subjection  of  these  projects 
to  the  laws  of  the  State  in  which  they  are 
situated,  and  exacts  compliance  therewith 
and  recognition  of  rights  acquired  thereunder, 
and 

Whereas  the  Flood  Control  Act  of  June 
28,  1938,  and  later  acts,  authorizing  the  con- 
struction of  certain  public  works  on  rivers 
for   flood   control    and   other   purposes ;    the 


West  end  of  the  Roza  Diversion  Dam,  Roza  Division,  Yakima  project,  Washington. 

The  river  is  being  diverted  over  this  weir  while  the  diversion  tunnel  through  the 

east  weir  is  being  filled  with  concrete 
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Pope-Jones  Act,  otherwise  known  as  the 
Water  Facilities  Act,  authorizing  the  con- 
struction of  water  conservation  and  utiliza- 
tion projects  in  the  Great  Plains  and  arid 
and  semiarid  regions  of  the  United  States; 
the  Wheeler-Case  Act:  the  Taylor  Grazing 
Act,  and  possibly  other  acts  authorizing  the 
construction  by  Federal  agencies  of  works  for 
the  control  and  use  of  waters  in  the  Western 
States,  contain  no  statement  that  the  activi- 
ties of  the  Federal  Government,  under  the 
provisions  of  these  various  Fecieral  acts,  sliall 
be  carried  out  in  conformity  with  State  laws 
covering  the  ownership,  control,  and  use  of 
the  waters  of  these  Western  States:  Now 
therefore  be  it 

Re»olred  by  the  Xatlonal  Reclamation  As- 
toeiation  : 

1.  That,  to  clear  away  all  misunderstand- 
ings, these  several  acts  and  all  similar  acts 
be  forthwith  am(-nde<l  to  Include  provisions, 
requiring,  in  the  prosecution  of  all  works 
designed  for  water  conservation  and  use,  that 
the  particular  Federal  agency  or  department 
lnvolve<l  shall  in  ail  respects,  save  in  the 
single  one  mentioned  as  falling  under  the 
interstate  commerce  clause  of  the  CJonstitu- 
tlon,  c-omply  with  State  laws  relating  to  the 
ou-nersbip,  control,  odniinistraticn,  and  use  of 
the  wafers  of  these  Western  States  os  Is  now 
re<iulre<l  by  section  8  of  the  National  Kecla- 
mation  Act  in  respei-t  to  projects  con8tructc<l 
thereunder. 

2.  That  this  association  renews  its  request 
to  the  various  attorneys  general  of  the 
Western  States  to  the  effect  that  at  the  projier 
time  they  apiwar  In  the  interstate  litigation 
above  referred  to,  as  "friends  of  the  court," 
in  siipiiort  of  the  proposition  that  It  is  for  the 
States  and  not  for  the  Federal  Government 
to  control  the  waters  of  the  States  except  to 
the  extent  that  under  the  Interstate  commerce 
clause  of  the  Constitution,  a  navigable  stream 
may  be  involved,  ami  even  then  only  to  the 
extent  of  the  needs  of  the  particular  project 
on  that  stream,  thus  leaving  the  waters  even 
of  navigable  streams,  Mive  to  the  extent  men- 
tione<I,  subject  to  the  control  of  the  Stales. 

3.  That  it  is  suggested  to  the  directors  of 
this  asaociatlon  that  they  consider  the  ques. 
Hon  of  appearance  of  the  association  itself 
In  such  litigation  at  the  appropriate  time, 
should  they  deem  It  necessory;  and  be  it 
further 

Retotved,  That  coptcs  of  this  resolution  \>e 
sent  to  the  Senators  and  Kcpr(>s<-ntntives  In 
Oongresa,  Governors  and  attorneys  general 
of  the  Western  States  with  a  request  for 
thdr  aaristance  in  carrying  out  the  purposes 
of  this  rrsolntinn :  also  that  this  association, 
its  ofncers  and  menilM-rs  likewise  lend  their 
own  asRlslance. 

Whereas  the  success  of  reclamation  projects 
depends  upon  the  sm-ceHsful  building  nnd 
operation  of  farms  and  homes  by  projM't  set- 
tlers ami  every  project  settler  often  n(>edH 
•rlentlflr  and  speclallie<l  advice  ami  guidance 
In  laying  out  and  bnllding  his  distribution  sys- 
tem upon  his  farm  and  In  lenmlng  his  soli 


and  the  best  methods  of  irrigating  and  farm- 
ing it  and  in  solving  serious  agricultural  prob- 
lems which  are  l>eyond  his  scientific  and 
flnancial  ability,  and 

Whereas  Irrigation  specialists  qualified  to 
advise  and  instruct  farmers  uixtn  irrigation 
and  agricultural  problems  can  l>e  provided  to 
act  as  advisors  to  project  settlers  ( in  coopera- 
tion) with  exiKTliuent  stations,  county  agents, 
and  other  agencies  and. 

Whereas  the  Bureau  of  Reclamation  has 
had  appropriations  which  could  be  used  for 
providing  such  irrigation  advisers,  and  no  use 
has  been  made  of  such  appropriations  so  that 
the  amount  thereof  has  been  diminished  from 
year  to  year;  now  therefore  be  it 

Resolved,  That  the  Washington  Irrigation 
Institute  recommends  to  the  Bureau  of  Rec- 
lamation that  irrigation  specialists  lie  pro- 
vided for  reclamation  projects  whose  duty 
will  l)e  to  advise  with  the  project  settlers  Indi- 
vidually and  collectively  for  the  purpose  of 
solving  their  agricultural  and  irrigation  prob- 
lems and  assisting  the  project  settlers  in  per- 
fecting their  methods  of  irrigation  and  that 
the  expense  of  such  Irrigation  specialists  and 
advLsers  be  borne  entirely  by  the  Government. 

Power  Revenues 

Whereas  it  is  the  policy  of  the  United  States 
Bureau  of  Keclamation  to  furnish  adequate 
water  supplies  from  reclamation  projects  to 
tlie  irrigators  at  the  lowest  possible  price,  and 
the  cost  of  n-clnmatlon  In  some  instances  is 
so  great  that  repayment  in  40  years  from  irri- 
gation charges  alone  will  impose  a  burden  the 
farming  industry  cannot  safely  iiear;  and  now 
therefore  ix-  it 

Kenolved.  That  the  Washington  Irrigation 
Institute  favors  the  following  policy  in  con- 
nection with  Federal  Reclamation  projects: 
In  cases  where  needt-d  to  reduce  excessive  cost 
of  water  to  irrigators,  such  portion  of  the  net 
revenue  from  the  sale  of  the  Incidental  electric 
|s)wer  as  in  the  judgment  of  the  Secretary  of 
the  Interior  shall  lie  de«>med  proper  as  a  fixed 
charge  against  power  revenues  shall  he 
applied  to  the  repayment  of  the  reimbursable 
cost  of  the  irrigation  features  of  the  project. 

Whereas  the  problem  of  erosion  of  irrigate<l 
lands  is  of  increasing  importance,  not  only 
with  respect  to  farms  now  In  cultivation  but 
with  regard  to  new  projects  now  being  re- 
rlaimed,  particularly  the  Roza  and  Columbia 
Basin,  as  it  has  lieen  demonstrated  that  tlie 
aggregate  losses  of  soil  and  water  are  enor- 
mous, resulting  In  decrease<l  crop  yields  and 
serious  depreciation  in  farm  values,  and 

Whereas  It  Is  of  vital  lmi)ortancc  that 
erosion  of  irrigated  lands  be  preventetl  or 
controlU'd,  and 

Whereas  much  constnictivc  work  to  this 
end  has  l>een  iierforined  by  the  Ilnltcfl  Slates 
I)e|iarlmenl  of  Agriculture,  through  llie  Soil 
Conwrvallon  S<'rvlce,  <lurlng  the  last  s«>veral 
years  which  has  resulte<l  In  material  lM>neflt 
to  the  Irrigated  se<'ilons  of  the  State:  There- 
fore Im"  It 


Resolved,  That  Wasliington  Irrigation  In- 
stitute strongly  commends  the  Conservation 
Service  of  the  United  States  Deimrtment  of 
Agriculture  on  its  work  and  urges  the  con- 
tinuation and  expansion  of  this  program  as 
rapidly  as  funds  and  personnel  will  permit 
and  that  such  new  lands  as  will  come  under 
water  in  tlie  immediate  future  be  studied  for 
the  purpose  of  preventing  erosion  losses  and 
loss  of  soil  fertility ;  and  l>e  it  further 

Resolved,  That  copies  of  this  resolution  be 
forwarded  to  the  Cliief  of  the  Soil  Conserva- 
tion Service,  Washington,  D.  C,  and  to  the 
Regional  Conservator,  Spokane,  Wash. 

Settlement  PolMet 

The  settlement  and  development  of  the 
lands  of  the  Roza  and  Columbia  Basin  proj- 
ects will  soon  be  actively  under  way,  and  the 
future  success  of  the  projects  In  large 
measure  depends  upon  the  principles  that  are 
followed  nnd  the  policies  that  are  adopted  with 
respect  to  these  problems. 

This  history  of  reclamation  development 
In  the  West  and  the  experience  of  Washing- 
ton Irrigation  Institute  during  the  27  years 
of  its  existence  demonstrate  beyond  question 
that  where  projects  are  settled  by  men  ex- 
perience<l  In  farming  and  so  equipped  finan- 
cially and  otherwise  as  to  require  the 
minimum  of  assistance,  the  future  success 
of  the  settler  and  the  project  is  practically 
as8ure<l.  On  the  other  hand,  it  has  l)een 
demonstrate<l  that  where  settlers  have  neither 
experience  nor  finances,  but  must  be  pro- 
vided with  practically  everything  in  the 
way  of  liousing  and  equipment,  the  chances 
for  success  are  extremely  remote.  We  submit 
that  experience  has  demonstrated  that 
endeavoring  to  provide  for  the  needy  and  the 
destitute  liy  establishing  them  as  settlers  on 
a  reclamation  project  is  the  most  costly  form 
of  relief:  that  in  the  end  It  does  not  benefit 
such  settler,  while  serving  os  a  deterrent  to 
the  success  of  the  Indeiiendent  settler  and 
the  project  as  a  whole. 

We  commend  the  policies  that  were  fol- 
lowed in  the  settlement  of  the  Kittitas 
Reclamation  project  and  point  to  their  abso- 
lute success.  We  recommend  that  similar 
iwlicies  be  followwl  in  the  settlement  of  the 
Roza  and  Columbia  Basin  projects  and  that 
everj-  effort  Im'  made  to  s<'ttle  those  |)roJects 
with  exiH>rlence<l  an<l  iiide|H>ndent  farm 
families  who  are  caimble  of  working  out  their 
own  milvation  with  the  help  of  proper  Infor- 
mation and  advice.  We  submit  that  in  such 
a  course  lies  tlie  l)est  assurance  of  ultimate 
success. 

Columbia  Basin 

Washington  Irrigation  Institute  expresses 
Its  grntincation  that  since  Its  last  meeting, 
largely  through  the  efforts  of  olfirials  of  the 
Bureau  of  Rc>clamatlon  and  of  the  Deimrt- 
inent  of  Conservation  and  D»>velopment,  the 
recommetidatloiui  of  the  institute  looking  to 
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tlie  orderly  development  of  Columbia  Basin 
lands  are  well  on  the  way  to  accomplish- 
ment. The  needed  State  legislation  has  been 
drawn  and  passed,  and  the  steps  leading  to 
the  organization  of  the  irrigation  districts 
are  well  advanced. 

In  view  of  the  urgent  need  for  this  great 
outlet  for  our  landless  people,  Washington 
Irrigation  Institute  strongly  urges  that  the 
Congress  make  regular  and  sufficient  appro- 
priations for  the  orderly  prosecution  of 
construction  work  upon  Columbia  Basin 
project. 

Whereas  the  State  of  Washington  now  has 
some  3  million.s  of  dollars  of  its  reclamation 
revolving  fund  invested  in  the  bonds  of  80 
Irrigation,  drainage  and  dyking  districts,  large 
and  small,  and 


Whereas  these  districts  are  scattered  all 
over  our  State,  many — perhaps  most — of  them 
small  and  isolated  and  not  financially  able  to 
niaintain  a  complete  and  trained  clerical, 
engineering  and  legal  staff,  and 

Whereas  the  opportunity  exists  for  the  De- 
partment of  Conservation  and  Development 
to  render  a  large  and  continuing  service  to 
this  group  of  projects  and  others  in  need  of 
such  service,  by  setting  up  a  personnel  in  its 
Division  of  Reclamation  which  shall  be  com- 
petent to  advise  these  districts  on  the  varied 
problems  of  district  engineering,  accounting 
and  management,  and  generally  concern  it- 
self with  the  problems  of  repayment  of  this 
3  millions  of  dollars  into  the  reclamation 
fund ;  Now  therefore  be  it 

Resolved,  That  this  institute  believes  that 


it  will  be  good  business  for  the  State,  and  of 
groat  benefit  to  the  reclamation  districts,  to 
make  proper  appropriations  for  such  func- 
tions in  the  Department  of  Conservation  and 
Development  and  so  recommends  to  the  legis- 
lature; and  be  it  further 

Resolved,  That  this  institute  appreciates 
the  difficulties  inherent  in  the  administration 
of  the  reclamation  revolving  fund,  and  ex 
presses  its  belief  that  this  fund  ha.s,  for  the 
past  several  years,  been  handled  with  the 
sympathetic  consideration  for  the  needs  of 
the  districts,  tempered  by  a  lively  sense  of 
responsibility  to  the  public  for  its  safe  and 
sound  use ;  and 

Resolved  further.  That  copies  of  this  reso- 
lution be  sent  to  the  appropriate  organiza- 
tions and  parties  interested. 


Charles  W.  Farmer  Retires 


ON  November  14  Charles  W.  Farmer,  su- 
perintendent of  construction  on  the  Boise 
project,  reached  his  seventieth  year  and  re- 
tired on  December  1,  1939,  after  almost  con- 
tinuous service  with  the  Bureau  of  Reclama- 
tion since  1907. 

Mr.  Farmer's  career  has  been  synonymous 
with  the  development  of  power  and  irriga- 
tion in  southern  Idaho.  He  first  came  to 
Idaho  in  1896  and  has  made  Boise  his  head- 
quarters since  18S8.  In  the  early  1900's  he 
played  an  important  part  in  the  construction 
of  a  number  of  privately  financed  develop- 
ment projects,  including  Swan  Falls  Dam  and 
power  plant.  Horseshoe  Bend  power  plant, 
the  Barber  Dam  and  power  plant,  and  Grimes 
Pass  Dam  and  power  plant.  In  1908  Mr. 
Farmer  pioneered  freighting  with  a  tractor 
and  organized  the  carpenter  work  on  the  Sal- 
mon River  Dam,  one  of  the  early  high  dams  in 
southern  Idaho.  In  1909  and  1910  he  was  in 
charge  of  building  the  lower  Salmon  Falls 
Dam  and  power  plant,  and  in  1912  he  helped 
a  struggling  contractor  out  of  a  hole  on  the 
second  American  Falls  power  plant. 

His  cai'eer  with  the  Bureau  of  Reclama- 
tion began  in  1907  at  Jackson  Lake  Dam. 
and  (luring  the  next  several  years  he  worked 
intermittently  as  construction  foreman  on  the 
Minidoka  and  Boise  projects.  In  1911  he 
became  general  foreman  on  the  construction 
of  the  Boise  diversion  power  plant  and  in 
1913  he  returned  to  Jackson  Lake  Dam  as 
superintendent  of  construction.  In  1915  Mr. 
Farmer  took  a  flier  in  building  contracting 
for  himself  and  made  it  pay.  He  returned 
to  the  Bureau  in  1918  as  superintendent  of 
construction  on  the  Minidoka  project  in  con- 
nection with  the  moving  of  American  Falls 
town  preliminary  to  building  the  dam.  In 
1924  he  took  charge  of  the  construction  of 
the  Black  Canyon  Dam  power  plant.  From 
February  1028  to  May  1930,  as  superintend- 
ent of  construction,  he  played  an  important 


part  in  the  construction  of  the  Kittitas  divi- 
sion of  the  Yakima  project.  The  construc- 
tion work  on  this  division  included  a  diver- 
sion dam,  several  unusually  high  head 
siphons,  tunnels,  concrete-lined  canals,  and 
a  high  head  pressure  tunnel  under  the 
Yakima  River.  He  returned  to  the  Boise 
project  in  1930  to  guide  and  direct  the  in- 
spection on  the  Deadwood  Dam.  This  as- 
signment was  followed  by  a  similar  one  on 
the  Cle  Eluni  Dam  for  the  Yakim'a  project. 
In  1933  Mr.  Farmer  was  acting  as  super- 
intendent of  construction  on  the  Owyhee  proj- 
ect, where  he  served  until  the  end  of  1935. 


In  January  1936  he  took  charge  of  the  rais- 
ing of  Arrowrock  Dam  on  the  Boise  project. 
This  important  assignment,  which  lasted  un- 
til February  1938,  was  followed  by  a  period 
of  several  months  in  which  he  supervised 
the  foundation  investigations  for  Twin  Springs 
Dam,  involving  the  excavation  of  numerous 
small  tunnels  and  shafts.  Mr.  I'armer  con- 
tinued with  active  construction  work  on  the 
Boise  and  Owyhee  projectsuntilhls retirement. 
Before  coming  to  Idaho  Mr.  Farmer  spent 
many  years  In  the  construction  and  opera- 
tion divisions  of  the  Santa  Fe  Railroad.  He 
first   worked   with   concrete   in   1888   in   the 


Mr.  Farmer  is  presented  with  a  beautiful  onyx-base  clock;  Mrs.  Farmer  /"seated^  is 

recipient  of  a  large  bouquet  of  autumn  flowers.  J.  L.  Savage,  chief  designing  engineer, 

is  standing  next  to  Construction  Engineer  R.  J.  Newell,  at  extreme  right 
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construction  of  abutments  for  h  railroad 
bridge.  Tbe  cement  for  this  work  was  im- 
ported from  Europe  in  Itarrels.  The  con- 
crete expert  came  from  England  to  direct  the 
use  of  a  product  which  was  still  new.  At 
that  time  the  portland  cement  industry  in  the 
United  States  was  very  young  and  many  be- 
lieved the  imported  cements  were  superior. 
Charlie  Fanner,  at  18  years  of  age,  as  he 
operated  a  No.  2  shovel  on  the  mixing  board, 
did  not  realize  that  concrete  would  play  such 
an  Important  part  In  his  career  nor  that  this 
English  expert  was  the  forerunner  of  numer- 
ous technicians  to  be  dealt  with  in  the  years 
to  come.  But  concrete  fascinated  bim.  Be 
worked  with  it,  watched  it,  and  experimented 
with  its  mixtures  and  uses.  Today  he  is  still 
following  each  advance  In  the  science  of  con- 
crete with  Interest  and  satisfaction.  Many 
of  our  present-day  practices  were  strongly 
advanced  by  Mr.  Farmer,  but  he  was  re- 
strained at  times  with  the  argument  that 
the  costs  were  not  justified. 

His  early  life  in  the  Middle  West,  before 
moving  to  Boise,  was  largely  spent  on  rail- 
road construction,  where  he  gathered  a  vast 
amount  of  practical  experience.  This  period 
of  bis  life  would  no  doubt  be  most  interesting, 
but  we  must  consider  that  our  source  of  in- 


formation is  a  construction  man  and  a  truly 
modest  one.  We  do  know,  however,  that 
when  the  "Ciierokee  Strip"  was  opened  up 
in  Oklahoma,  Charlie  was  there  with  a  good 
horse  under  bim  and  most  of  20,000  contest- 
ants to  l>eat.  His  goal  was  a  lot  in  the  town 
of  Perry,  Okla.,  which  he  achieved,  and 
probably,  what  is  more  notable,  he  success- 
fully defended  his  claim  against  hundreds 
who  arrived  too  late  but  attempted  to  profit 
by  the  use  of  force.  In  1891  he  was  engaged 
In  numerous  activities  around  Denver,  Colo., 
Including  mining  and  the  coustructiun  of  a 
concrete-lined  water  supply  reservoir.  We 
also  know  that  be  was  in  San  Francisco 
working  on  reconstruction  after  tbe  disas- 
trous earthquake  and  fire.  Doubtless  there 
are  many  other  tales  of  adventure  that  would 
make  fascinating  reading;  but  after  all  the 
great  adventures  in  the  life  of  Charles  W. 
Farmer  are  the  building  of  structures  which 
will  add  to  tbe  wealth  and  comfort  of  man- 
kind. 

Prior  to  his  advancement  to  the  supervision 
of  construction  work  Mr.  Farmer  was  em- 
ployed as  a  skilled  mechanic  in  several  lines. 
He  had  wide  experience  with  steam  engines, 
the  use  and  treatment  of  metals,  and  in  car- 
pentry, both   in  heavy  construction  and  on 


buildings.  He  spent  considerable  time  study- 
lug  to  qualify  himself,  not  only  as  a  crafts- 
man but  also  as  a  professional  in  the  con- 
struction industry.  He  attended  a  trade 
school  in  St.  Louis,  studied  under  an  archi- 
tect in  Portland,  and  did  some  valuable  corre- 
spondence work.  These  pursuits,  together 
with  his  first-hand  experience,  gave  him  a  re- 
markable background  for  meeting  the  prac- 
tical and  technical  problems  encountered  In 
the  years  that  followed. 

In  his  long  and  successful  career  in  con- 
struction Mr.  Farmer  has  made  a  host  of 
friends.  Men  from  every  branch  regard 
him  with  admiration  and  affection.  Leading 
engineers— A.  J.  Wiley,  F.  E.  Weymouth,  J.  L. 
Savage — have  known  him  intimately  and 
have  depended  on  his  field  work,  and  big- 
time  contractors  have  welcomed  his  assign- 
ment to  their  jobs.  Many  young  engineers 
have  benefited  by  his  association  and  his 
fatherly  interest  in  their  careers.  His  kind- 
ness, modesty,  and  loyalty  make  working 
with  him  a  real  pleasure.  His  energy,  thor- 
oughness, and  good  judgment  on  the  job  are 
proverbial.  While  Mr.  Farmer's  retirement 
Is  a  distinct  loss  to  the  Bureau,  we  are  happy 
to  know  that  he  will  continue  to  be  active 
In  construction. 


NOTES  FOR  CONTRACTORS 


Speelllc*- 
tloo  No. 


13M-D. 


IICO-D.. 
Ud-D.. 

MH-D.. 


•71. 


«» 

mt-D. 


B-MtM-O. 

IMI-D 

UOt-D 


IM(-D.. 
Ml 


Project 


Rio  anode,  N.  Mex.. 


Colondo-Blg    Tbomp- 

•on,  Colo. 
UneompabcK,  Colo 


Boto-Pajrette,  Idaho. 
....do 


Booldtr  CiDTOD,  Ariz^ 

N«T. 


An  •  AoMriew  Cioal, 
CatU. 

Coiofado-BI(   Tboop- 
ioa.C«lo. 


Colombia  Batlo,  Waib. 
CnmlValler.  Calif  .. 
Ookmibla  Bario,  Waib. 


.....do 

Ulnidoka,  Idaho. 


Bids 
opened 


Not.  13 


Not.  is 
Not.  M 

Not.  21 
Not.  33 
Mar  U 

Not.  i« 


Oct.  It 
Oct.  13 

Not.  U 
Not.  3B 
Not.  3« 

Dm.  I 
Not.  17 


I/Ow  bidder 


Woric  or  mau-rial 


Pipe  flttiD(9,  valvea.  and  acoesaorirs 
for  tbe  Elephant  Batte  power 
plant 


Weather  itrippinc  8  duplex  cottages 
at  Estea  Parli  headquarters. 

One  13-  by  ll.2$.foot  flied  wheel  gate 
(or  tlie  inlet  repiacement  at  Gun- 
nisoD  Tunnel. 

Structures,  "A".Line  Canal  laterals 
20.4  to  32.3. 

Structures,  "D"-Line  Canal  laterals 
34.<  to  M.t. 

3  (OTtmon  with  pumping  equip- 
ment tor  units  A-1  and  A-2, 
Boulder  power  phut. 

Main  and  auxiliary  control  equip- 
ment, automatic  oeeiUograpbs, 
battery  distribution  switchboard, 
anxlUarT  power  oontrol  equipment, 
and  air  circuit  breakers. 

Placing  clay  blanket  on  bottom  and 
Bid* uopea  of  Ali- American  Canal, 
station  MS-Hn  to  station  103»+M. 

Cooatmetlon  of  ll&-kilowatt  irans- 
miasloD  Una,  M  miles  long,  Oreeley 
to  Fort  Mofgaa.  with  extensions 
to  Wlg^as  (6  moss)  and  Brush 
(lOMmOea). 

KMOS  Unear  Isat  of  1-inch  o.  d. 
bbKk  stael  pipe  or  tubhig. 

Stop-log  gnldea  and  appurtenances. 

Oataa  and  gat«  hoists 


Name 


3  alnmlmun  folding  doors  lor  Orand 

Coolaa  power  plant 
TurblDa  lOTemor  reorrator  power 

tmMloniMn    and     hIgh-Tollan 

swlieblng  equipment  tor  Minidoka 

power  pnot. 


Midwest  Piping  &  Supply 
Co.,  Inc. 


Ideal  MeUl  Weather  Strip 

Co. 
American  Bridge  Co 

F.  K.  Knowltoo 

FUadtCo 

Baldwin  Southwark  Corpo- 
ration. 

General  Electric  Co 

Roller-Smith  Co 

Mark  L.  Bart 

Larson  Construction  Co... 


National  KIccirle  Products 

Corporation. 
Arthur  J.  O'Leary  A  Son  Co 

Valley  Ironworks 

Wmtrm  Foundry  Co 

Viillry  Iron  Works 

The  r  iour  City  Ornamental 

Iron  Co. 
Amerloan  Transformer  Co  . 
Paallle    Electric    Manufao- 

toring  Corporation. 
National  Electric  Co 


Address 


St.  Louis,  Mo 

Boulder,  Colo 

Denver,  Colo 

Layton,  I7tab 

Nyssa,  Oreg 

Eddystone,  Pa 

Schenectady,  N.  Y.. 
Bethlehem,  Pa 

Orange,  Calif 

Danvar,  Coh) 

Pittsburgh,  Pa 

Chicago,  ni 

Yakima,  Wash 

Portland,  Orac 

Yakima.  Wash 

Minneapolis,  Mian. 

Newark,  N.J 

San  Frandseo,  Calif. 

Birmingham,  Ala. .. 


Bid 


■$3,311.41 
t4.SW.tS 

■S4Z6J 

285.00 

4.S43.00 

3I.44«.00 

33.«S«.S0 

<44.«ia00 

«t.277.2S 
•Mt3.00 

t7,U180 
33, 304. M 

•  3s,ooaoo 

St,  (DO.  00 

■  i.oit.ao 

•4M0D 

>i.taaao 
u,ttaoo 

11.  on.  00 

3,030.00 
343.00 


Terms 


Contract 
awarded 


Discount  3  percent.  F.  o. 

b.  Engle.  N.  Mex. 
Discounts  percent,  F.  o. 

b.  St  Louis. 
Discount  2  percent  F.  o. 

b.  Engle.  N.  Mex. 

F.  0.  b.  Oary,  Ind 

F.o.  b.  Rooktord,  ni... 

F.  0.  b.  Boulder  City. 
NaT. 
....do 


Discount  S  percent,  F. 

0.  b.  Odatr.  Wash. 
DI  scoant  H  percent,  F. 

0.  b.  ChtcMO. 

Disooont  t  oaroeDt 

Dlaoount  H  paraant — 

DIseoant  t  percent 

F.  o.  b.  Minneapolis. . . 


F.  o.  b.  Acequla.  Idaho 
....do 


.do. 


Itst 
Nov.  » 

Do. 

Do. 
Not.  23 
Nov.  2» 

Dec.    5 
Do. 
Do. 


Not.  24 
Da 

Dec.    2 

NOT.'10 


Dec    t 

Do. 
Do. 


Dae.    t 
Do. 


>  Item  I.  ■  Item  3. 
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>  Schedule  Z 


'Scindule  4. 


Montanans  Dedicate 
Fresno  Dam 


ON  November  7,  1939,  the  $2,000,000  Fresno 
Dam,  on  the  Milk  River  project,  Montana,  was 
dedicated  in  tlie  presence  of  1,200  persons, 
who  braved  threatening  weather  to  attend  the 
dedication  service  and  demonstrated  a  reali- 
zation of  the  economic  importance  of  this 
structure.  The  attendants  included  not  only 
Milk  River  Valley  farmers,  but  more  than  200 
civic  leaders  of  northern  Montana,  many  of 
whom  have  given  aid  to  the  project  for  a 
decade  or  more.  The  principal  speaker  at  the 
exercises  was  H.  B.  Brooks,  editorial  writer 
of  the  Great  Palls  Tribune  and  long  a  leader 
in  urging  construction  of  the  dam. 

The  speaker  commented  on  the  significance 
of  the  plan  of  financing  the  dam,  which  in- 
cludes contributions  toward  the  cost  of  the 
structure  by  the  towns,  large  business  in- 
terests, and  other  beneficiaries  of  the  water 
storage  in  addition  to  the  farmers  who  use 
the  water  for  irrigation.     He  said  in  part: 

"We  have  been  among  the  pioneers  in 
establishing  the  principle  which  I  believe 
ultimately  must  be  considerably  expanded. 
When  water  on  the  land  greatly  increases  the 
amount  of  new  wealth  taken  from  the  soil, 
the  farmer  is  not  the  sole  beneficiary.  In 
fact,  he  is  often  not  the  chief  beneficiary. 
That  new  wealth  spreads  into  the  towns,  into 
the  coffers  of  the  county  and  the  State,  to  the 
utility  companies  serving  the  area  and,  in 
the  end,  back  into  the  treasuries  of  manu- 
facturers, who  find  In  the  irrigation  areas  of 
the  West  so  large  a  market  for  their  goods. 

"The  Montana  irrigation  law  directly  recog- 


Fresno  Dam,  Milk  Rncr  project,  Montana 


nizes  that  fact  by  making  the  initial  cost  of  a 
State  water  project  a  public  expenditure  and 
not  a  loan.  The  Federal  Government  has 
begun  to  grant  through  one  device  and 
another  a  measure  of  subsidy  to  some  recla- 
mation undertakings  and  the  multiple  purpose 
dam,  which  combines  irrigation,  power,  flood 
control,  and  recreation  purposes,  is  a  recog- 
nition of  the  fact  that  the  farmer  is  not  the 


sole  beneficiary  of  water  conservation  and 
should  not  be  expected  to  pay  the  whole  of 
its  cost. 

"Our  Government  this  year  set  aside  im- 
mense funds  for  building  several  more  great 
battleships,  some  of  them  costing  $100,000,000 
apiece.  One  of  the  purposes  of  a  great  navy 
Is  to  protect  our  trade  routes  and  commerce 
to   South   and   Central    American    countries, 


M,  E,  Hunger 

Felicitated  by 

Associates 


ON  the  evening  of  November  20,  friends 
of  M.  E.  Hunger,  senior  engineer  on  the 
Colorado-Big  Thompson  project,  with  head- 
quarters at  Estes  Park,  Colo.,  presented  him 
with  a  Hamilton  (reversible)  wrist  watch  on 
the  occasion  of  his  transfer  to  secondary 
investigations  in  the  Denver  oflice.  Ross  L. 
Heaton,  geologist  of  the  project,  represented 
the  group  in  making  the  presentation. 


M.  E.  Hunger  presented  with  a  Hamilton 
wrist  watch  by  office  associates 
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where  our  businessmen  are  hopeful  of  tlnd- 
Ing  new  and  bigger  marlcet.s.  But  out  here 
In  the  11  Western  States,  those  same  business 
interests  have  already  found  a  new  market 
which  did  not  exist  before  the  euiuils  turned 
the  water  on  the  land.  Tliis  business  now 
exceeds  In  volume  of  goods  bought  from  the 
factories  of  the  East  the  export  trade  to 
many  foreign  countries  combined. 

'To  make  this  Nation  strong  and  to  pro- 
mote its  defense,  the  price  of  a  Imttleship 
occasionally  to  aid  in  the  conservutiou  nnd 
use  of  western  water  supplies  would  be  a  wise 
and  profitable  investment  for  the  Nation. 


COLONEL  FLY,  1858-1939 

COL.  B.  F,  FLT,  prominently  identified  with 
the  construction  and  development  of  the 
Tuma  Mesa  In  Arizona,  passed  away  Decem- 
lier  10  at  the  home  of  his  sister,  Mrs.  Kallula 
Jones,  305  East  Fifth  Street,  Texarkana, 
Ark.  In  Just  1  week,  on  December  17,  he 
would  have  reached  the  age  of  81.  He  bad 
been  in  falling  health  for  the  past  10  years. 
This  notice  is  given  in  the  EBA  in  order  th.it 
his  many  friends  in  Reclamation  territory 
might  be  advised  of  his  death. 

Col.  Fly's  unceasing  efforts  In  Washington 
to  secure  the  approval  of  "his  beloved"  Vuma 
Mesa  development  started  In  1916.  Four  years 
later  he  officiated  ut  the  turning  of  the  first 
spade  of  earth  on  the  Mesa,  marking  the  com- 
mencement of  construction.  From  then,  until 
be  was  forced  to  retire  due  to  his  failing 
health,  he  maintained  a  lively  interest  not  only 
in  the  Yuma  Mesa  development  but  in  all 
progress  under  the  Federal  Keclamatlon  policy. 
The  gratifying  growth  of  the  project  during 
his  enforc<-d  retirement  has  been  an  unending 
Joy  to  the  colonel. 

At  Yuma,  Ariz.,  the  city's  airport  was 
named  "Fly  Field"  In  honor  of  Colonel  Fly. 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

Office 

Official  iu 

charge 

Chief  clerk 

District 

counsel 

Name 

Title 

Name 

Address 

All-American  Canal 

Constr.  engr 

Superintendent 

Constr.  engr 

Director  of  power, 
Constr.  engr 

J   C.  Thrailkill   ,        .   -    . 

R.  J.  Coefey 

F.  C.  Youngblutt 

J.  P.  Siebeneioher 

Robert  B.  Smith 

W.  J.  Burke 

Billings,  Mont. 

B.  E.  Stoutemyer 

Irving  C.  Harris 

Parley  R.  Neeley 

Robert  L.  Neuman 

E    W   Shepard 

W.  J.  Burke 

Billings.  Mont. 

Carlsbad                      _     _. -- 

Superintendent 

Supervising  engr.. 

H.  J.  S.  Devries          -    - 

El  Paso.  Tex. 

R.  J.  Coffey 

R.J.  Coffey - 

Los  Angeles,  Calif. 

R.  B.  Williams 

Boden.  Oscar  G 

Porter  J.  Preston 

Ernest  A.  Moritz . 

F   A   Banks 

Ia>s  Angeles.  Calif. 

Antioch.  Calif 

R.J.  Coffey 

Supervising  engr__ 

Constr.  engr 

Supervising  engr., 

Constr.  engr 

Constr.  engr 

Superintendent 

William  F   Sha     -      .        . 

H.  J.  S.  Devries- -_ 

El  Paso.  Tex. 

Coulee  Dam,  Wash 

C   B    Funk 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer..- 

Portland,  Oreg. 

Noble  O.  Anderson 

Grand  Junction.  Colo 

Reoo.  Nev 

Casper,  Wyo 

Klamath  Falls.  Oreg 

W.  J.  Chiesman 

Chas   S    Hale 

Emil  T.  Ficenec  - -. 

J    R.Alexander . 

Salt  I>ake  City.  Utah. 

Kendrick 

Irvin  J.  Matthews 

B.  E.  Hayden  . 

Constr.  engr.*.-.._ 

Superintendent 

Superintendent 

Constr.  engr 

Superintendent..  .. 

George  W.  Lyie 

W.  I.  Tingley     -    -      .-    - 

W   J.  Burke   .                 .    - 

Klamath 

B.  E.  Stoutemyer 

W.J.  Burke 

Portland.  Oreg. 

Milk  River ...   -    - 

K.  H. Johnson 

H.  V.  Hubbell --. 

Dana  Temp! in 

Samuel  A.  McWillitims. 

E.  O.  Larson 

C.  F.  Gleason 

E    E   Chabot   . 

Billi^igs.  Mont. 

Havre.  Moht - 

W.  J.  Burke 

Billings.  Mont. 

Minidoka.,- 

G.  C.  Patterson 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Burley.  Idaho 

Provo.  Utah .._ 

Guernsey.  Wyo 

Provo.  Utah 

Orland.  Calif - 

Boise.  Idaho. 

Phoenix.  Ariz 

Portland.  Oreg. 

Constr.  engr 

Supt.  of  power 

Constr.  engr 

Superintendent 

Constr.  engr- 

Constr.  engr 

Constr.  engr .,_ 

Constr.  engr 

Superintendent 

Resident  engr.,..- 

Superintendent 

Constr.  engr 

Constr.  engr 

Superintendent  '.  - 
Constr.  engr 

Francis  J.  Farrell 

A    T    Stimpfig 

Salt  Lake  City,  Utah. 

W   J.  Burke    - .. 

Francis  J.  Farrell 

W.  D.  Funk..- 

Robert  B.  Smith 

D.  L.  Carmody 

R.  J.  Nowell 

E.  C.  Koppen 

Charles  A.  Burns 

E.  O.  Ijirson 

L.  R.  Fiock 

IxM  Angeles.  Calif. 

B.  E.  Stoutemyer 

R.J  Coffey      .    

Los  Angeles,  Calif. 

Provo  River ... 

Francis  J.  FarrelL- 

H.  H.  BerryhJil 

J.  R.  Alexander 

Salt  l>ake  City.  Utah. 

El  Paso.  Tex 

II.  J.  S.  Devries.- 

H.  D.  Comstock __ 

E.  C.  Koppen . 

Salt  River,.   . .   . . 

Edgar  A   Peek. 

R.J.  Coffey 

Provo.  Utah _._ 

Powell.  Wyo 

Co«iy.  Wyo _._ 

Fairfield,  Mont -- 

Reno.  Nev 

Tucumoari.  N.  Mex 

Pendleton.  Oreg -. 

Francis  J.  Farrell 

J.  It   Alexander 

Salt  Lake  City.  Utah. 

Walter  F.  Kemp 

A    W    Walker 

L   J    Windle  ' 

W   J    Burke   ...        -    - 

Sun  River_      _            ... 

W.  J.  Burke 

Billings.  Mont. 

Charles  8.  Hale 

Harold  W.  Mutch 

C.  L.  Tice 

Denton  J.  Paul 

I.  Donald  Jerman 

C.  C.  Ketoliuni 

Constr.  engr 

Charles  L.  Harris 

J    R.  Alexaniler 

Salt  I^ke  City.  Utah. 

Umatilla  (McKay  Dam) 

B.  E,  Stoutemyer 

J.  R.Alexander -. 

Portland.  Oreg. 

Ewalt  P.  Anrlerson - 

Emmanuel  V.  Hillius 

Salt  Ij»ke  City.  Utah. 

Constr.  engr,'-..-. 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Vale   Oreg 

Portland,  Oreg. 

Yakima..      .-        .      _- 

Yakima    Wash 

Superintendent 

Constr.  engr 

Superintendent 

Conrad  J    Ralston 

Portland.  Oreg. 

Charles  E.  Crownover. 

Jacob  T.  Davenport 

1  Boulder  Dam  and  Power  Plant. 


3  Island  Park  and  Grassy  I..ake  Dains. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  hy  water  users 


Project 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Addrew 

Baker  (Thief  Valley  division)  ' 

Lower  Powder  River  irrigation  district.. 

Baker.  Oreg 

Hamilton.  Mont 

Boise.  Idaho -. 

Nolus.  Idaho 

Huntington.  Oreg 

Frenchtown,  Mont.- 

Grand  Jctn..  ('olo 

Ballntine,  Mont 

WellsvUle.  Utah 

Bonanza,  Oreg 

Bonanza.  Oreg-. 

Sidney ,  Mont 

Chinook.  Mont 

Chinook,  Mont 

Harlem.  Mom 

Harlem,  Mont 

Zurich.  Mont 

Rupert.  Idaho. 

Burley.  Idaho 

Gooding.  Idaho 

P'allon.  Nev 

A.J.  Ritter 

G.R.Walsh 

Wra.  H.  Tuller -. 

W.  H.Jordan 

Edward  Sullivan 

Edward  Donlan 

C.  W.  Tharp 

E.  E.  Lewis 

B.  L.  Mendenhall 

Chas.  A.  Revell 

Henry  Schmor.  Jr 

Axel  Persson 

F   A    Phillips 

Elsie  H.  Wagner 

Hamilton. 

Project  manager 

Superintendrnt. -  . 

President .. 

Boise. 

Boise  >     . . 

L.  M.  WaUon 

Caldwell. 

Burnt  River  irrigation  district.. - 

Harold  H.  Hursh 

Italph  P.  Schaffer 

C.  J.  McCormich 

Huntington. 

Husoo. 

Grand  Valley.  Orchard  Mesa' 

Huntley  t 

Superintendent 

Grand  Jetn. 

Ballatine. 

South  Uaolio  W.  U.  A -..- 

Superintendent- 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers 

Ixtgan. 

Klamath.  I^ngell  Valley  L 

Klamath,  Horsefly  > - 

Bonanza. 

Sidney. 

President - 

President.. 

R    11.  Clarkson -.. 

L.  V.Bogy. --- 

H.  M.  Montgomery 

H.  B   Bonefright 

C.  A.  Watkins 

Thos.  M.  Everett - 

R.  E.  Musgrove 

Frank  A.  Ballard 

Hugh  L.  Crawford 

S.  T.  Baer -- 

W.H.Wallace - 

Chinook 

Chinook. 

Harleni  irrigation  district 

Paradise  Valley  irrigation  district 

President 

Harlem. 

President 

Zurich. 

Miritiloka'   Gravity  ^ 

O.  W.  Paul . 

Rupert 

Frank  O.  Redfield 

Ida  M.  Johnson 

H.  W.  Emery 

Burley. 

Amer   Falls  lieserv    Dist    No    2 

Gooding 

.N'ewlands' 

Truck  ee-Carson  irrigation_  district 

Fallon. 

North  Platte:  Interstate  division*.. 
Fort  l^rarnie  division  *..._.. 
Fort  Laramie  division  * 

Mitchell.  Nebr 

Gering.  Nebr 

Torrington.  Wyo 

Northport.  Nebr 

Ogden.  Utah 

Flora  K.  Schroedcr 

C.  G.  Klingman -. 

Mary  E.  Harrach 

Mabel  J.  Thompson.,, 

Wm.  P.  Stephens 

Nelson  D.  Thorp 

Mitchell. 

Gering-Fort  I>aramie  irrigation  district — 
Goshen  irrigation  district .._.,..... 

W.  O.  Meenor 

Floyd  M.  Roush 

Mark  Iddings - 

Superintendent 

Superintendent 

Gering. 

Torrington. 

Bridgeport. 

Ogden  River 

Olden  River  W.  U.  A.... 

David  A.  Scott 

Superintendent 

Manager 

Ogden,  Utah 

Okanogan.  Wash 

Ogden.  Utah 

Phoenix.  Ariz -. 

Powell.  Wyo 

Deaver,  Wyo 

Payson.  Utah -- 

Fort  Shaw.  Mont 

Fairfield.  Mont 

Hermiston.  Oreg 

Irrigon.  Oreg 

Montrose.  Colo 

Ellensburg.  Wash.... 

Nelson  D.  Thorp 

Okanogan. 

Superintendent,,- 

Acting  irri.  supt 

Manager 

President 

Manager.. 

F.  C.  Henshaw -.- 

Harry  Barrows 

R.  J.  Schwondiman 

E.G.  Breeze 

Phoenix. 

Powell. 

Deaver 

S.  W.  Grotegut..- 

Payson. 

Sun  River:  Fort  Shaw  division  *-- 

C.  L.Bailey 

Fort  Shaw. 

A.  W.  Walker -. 

H.  P.  Wangen - 

Enos  D,  Martin 

A.  C.  Houghton 

H.  D.Galloway 

Fairfield. 

Umatilla:  East  division' 

West  division' 

Hermiston  irripation  district- 

West  Extension  irrigation  district . 

Uncompahgre  Valley  W.  U.  A 

Kittitas  reclamation  district 

E.  D.  Martin -. 

A.  C.  Houghton 

Jesse  R.  Thompson 

Manager. 

Hermiston. 
Irrigon. 

Manager., 

Acting  manager 

Montrose. 

Vakima,  Kittitas  division  ' -. 

1  B.  E.  Stoutemyer.  district  counsel.  Portland,  Oreg. 

2  R.  J.  Coffey,  district  counsel.  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Important  investigations  in  progress 

Project 

Office 

In  charge  of^ 

Title 

Colorado  River  Basin,  sec.  15  (Colo..  Wyo.,  I  tah.  N.  Mex.) 

W.G.Sloan 

Engineer. 

W.  G.  Sloan - 

Engineer. 

W.G.Sloan - 

Engineer. 

Engineer. 

Engineer. 

Bear  River  (Utah    Idaho   Wyo  ) 

E.  G.  Nielsen - -- 

Engineer. 

Itobert  I.«e  (Tex  ) 

E.  A.  Moritz -.- 

Construction  engineer. 

E.G.Nielsen -    

Engineer. 

Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B.  Coe,  Editor. 
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Secretary  Ickes  Proposes  S7nall  Projects 


Senator  Carl  Hayden,  of  Arizona,  recently 
requested  Secretary  of  the  Interior  Harold  L. 
Ickes  to  furnish  an  outline  of  a  reclamation  . 
program  which  would  meet  the  needs  of  the 
West  created  by  extended,  critical  drought,  in 
response  to  which  the  Secretary,  in  a  letter  of 
January  18,  1940.  to  Senator  Hayden,  pro- 
posed a  5-year  program  of  small  project  con- 
struction and  the  continuation  of  the  regular 
reclamation  construction  program  at  the 
$50,000,000  to  $60,000,000  a  year  rate. 

The  Secretary's  letter  is  as  follows: 

Janua«v  18, 1940. 

My  deak  Senator  Havdbv: 

Your  leiicr  dated  December  18, 1939,  discusses  the  long- 
continued  drought  in  the  Western  States  which  has 
created  a  human  problem  of  great  magnitude.  It  also 
suggests  that  steps  toward  a  solution  of  this  problem 
are  possible  by  a  comprehensive  program  of  water  con- 
servation and  irrigation,  and  by  extending  the  usual 
operations  of  the  Bureau  of  Reclamation. 

There  are  two  distinct  phases  of  the  human  problem 
caused  by  the  extended  drought:  First,  that  of  anchoring 
insofar  as  possible  the  remaining  population  in  the 
drought  areas,  and  this  can  be  accomplished  in  part 
through  irrigation  developments;  and,  second,  that  of 
providing  opportunities  for  the  rooting  in  new  soil  of 
the  people  who  have  drifted  to  the  far  Western  States 
from  other  areas,  and  this  can  be  achieved  in  part  by  the 
completion  of  irrigation  projects  to  utilize  the  water 
resources  as  vet  unconscrved  in  those  States. 

For  a  full  decade  now  the  drought  has  continued. 
While  the  area  most  critically  affected  has  shifted  from 
vear  to  year,  the  general  focus  has  been  on  the  Great 
i>lain5  area.  In  1934  and  again  in  1936  severe  drought 
was  general  in  the  West.  While  each  new  season  has 
brought  renewed  hopes  for  general  relief,  the  last  4 
months  of  1939  were  drier  over  wider  regions  than  any 
others  in  the  decade.  There  are  several  reasons  to  fear 
that  the  worst  has  not  as  yet  been  experienced.  Deple- 
tion of  underground  water  and  soil  moisture  has  been  so 
great  that  even  normal  rainfall  in  1  or  2  years  may  not 
bring  full  relief. 

That  the  migration  westward  of  homeless  people  is 
keyed  largely  to  the  drought,  although  not  all  the  mi- 
grants are  from  critical  drought  areas,  has  been  widely 
auumed.  The  migration  was  reduced  in  1937  and  again 
in  1938,  but  it  picked  up  sharply  and  coincidental ly  with 
the  pinch  of  the  severe  1939  drought. 

Reliable  estimates  place  at  75.000  families  the  number 
which  has  left  the  Great  Plains  drought  area  alone  during 
the  decade.  More  may  have  to  go  unless  succored.  Re- 
liable information  indicates  that  durin|  the  10-year  period 
110,000  families  migrated  to  California;  18,000  to  Wash- 
ington; 18.000  to  Oregon;  and  7,000  to  Idaho.  Thi-se 
were  horoeleM  people.  Not  all,  however,  were  made 
homeleu  by  drought.  Some  were  cut  loose  from  their 
mooring*  in  other  areas  in  other  ways.  It  matters  little 
to  the  victim  or  to  the  Nation,  once  the  migrant  has 
joined  the  hopeless  army,  what  forced  his  enlistment. 

The  S(|uads  from  this  army  which  have  been  able  to 
relocate  themselves  make  up,  according  to  the  best  esti- 
mates, only  1  very  small  percentage  of  the  total  number. 

For  the  iiMMt  part,  the  migrants  are  worthy  people. 
They  are  victims  of  circumstances  beyond  their  control. 
Thev  place  a  responsibility  upon  their  Government. 
This  responsibilitv  largely  has  been  met  so  far  by  expedi- 
ent and  temporarv  measures. 


Both  in  the  critical  drought  area  in  the  Great  Plains 
and  in  the  far  Western  States  disproportionately  high  re- 
lief expenditures  have  resulted.  As  you  suggest  in  vour 
letter,  the  time  probably  is  overdue  when  we  look  to 
such  corrective  work  as  can  be  undertaken. 

Last  year  a  start  along  this  line  was  authorized  vN-ith  the 
appropriation  of  the  Interior  Department  Appropriation 
Act  of  1940  of  $5,000,000  to  develop  a  few  irrigation 
projects  in  the  Great  Plains  and  other  arid  and  semiarid 
regions  on  which  this  appropriation  and  some  relief  funds 
might  be  used.  Several  of  these  projects  are  now  under- 
way in  Montana,  North  Dakota,  and  South  Dakota. 
They  must  of  necessity  born  of  the  meager  water  supplies 
available  near  usable  lands  be  small,  and  they  must  because 
of  relatively  high  pcr-acre  cost  be  separated  from  the  usual 
Federal  Reclamation  projects  since  they  cannot  be  ex- 
pected to  return  directly  in  dollars  to  the  Treasury  the 
full  amount  of  their  construction  costs.  In  savings  in 
future  relief  expenditures  and  in  the  prevention  of  human 
misery,  however,  they  will  make  up  the  deficit  un- 
counted times. 

A  program  involving  appr<«imately  $5,000,000  a  year 
on  a  reimbursable  basis  for  projects  of  this  type  and  relief 
and  nonreimbursable  expenditures  of  $5,000,000  to  $7.- 
000,000  a  year  seems  indicated.  I  am  furnishing,  as  you 
suggested,' an  outline  of  a  5-year  program  proposed  by  the 
Bureau  of  Reclamation  of  this  size,  which  could  be  car- 
ried forward  efficiently. 

Many  of  the  projects  proposed  are  far  removed  from 
the  centers  of  relief  load,  and  camp  housing  frequently 
will  be  necessary.  This  suggests  the  possibility  that 
CCC  camps  might  advantageously  be  used  where  relief 
laborers  are  deficient  in  number.  Such  construction  pro- 
vides excellent  training  and  educational  advantages  for 
the  young  men  of  the  Civilian  Conservation  Corps. 

There  can  be  no  doubt  that  irrigation  can  and  must 
txcupy  a  prominent  place  in  the  plans  for  the  stabiliza- 
tion of  the  Great  Plains. 

Now,  turning  to  the  other  phase  of  the  problem — that 
of  providing  new  opportunities  for  the  migrants—the 
new  reclamation  projects  in  the  West  provide  the  logical 
answer.  Such  great  developments  as  Grand  Coulee 
Dam,  and  others  only  smaller  in  size,  will  offer  many 
new  homes.  At  least  $50,000,000  to  $60,000,000  each 
year  for  several  years  to  come  could  well  be  used  by  the 
Bureau  of  Reclamation  in  the  construction  of  projects  of 
this  type  which  are  wholly  reimbursable. 

An  attempt  was  made  by  the  Congress  at  its  last  session 
to  give  the  penniless  but  worthy  drought  victims  an 
equal  opportunity  to  obtain  such  homesteads  on  irriga- 
tion projects  as  might  be  made  available  this  year.  The 
operation  of  another  statute  which  expires  in  February 
1940,  however,  through  the  granting  of  a  90Klay  prefer- 
ence to  veterans,  has  made  the  new  statute  virtually 
inoperative.  The  homesteads  were  taken  bv  veterans. 
Such  matters  as  these  should  be  taken  care  of  in  order  to 
insure  the  most  wnsible  use  of  the  new  lands  to  the  great- 
est public  good. 

Sincerely  voun, 

(Sgd.)    Haeoid  L.   Ickes, 

Stcnttrj  «/  iht  httrm. 

The  outline  of  a  5-year  program  provided 
by  Secretary  Ickcs  included  tentatively  a  pro- 
posal of  projects  in  16  Western  States,  the 
estimated  reimbursable  cost  of  which  would 
be  $24,100,000.  The  projects  individually 
would  encompass  from  1,100  to  about  20,000 
acres  and  would  range  in  cost  from  $25,000 
to  about  $1,000,000. 


PRICE 

ONE 
DOLLAR 
A  YEAR 


THE  RECLAMATION  ERA 


VOLUME  30     •     FEBRUARY  1940     •     NUMBER  2 


Inverted  Siphons,  Gravity  Main  Canal 

Gila  Project,  Arizona 


By  E.  A.  BLOUT,  Associate  Engineer 


1"HE  largest  inverted  siphons  built  by  tlie 
Bureau  of  Reclamation  have  just  been  con- 
structe<l  on  tlie  Gravity  JIaiu  Canal  for  tlie 
Yuma-Mesa  division  of  the  Gila  project  in 
soutliwestern  Arizona,  to  carry  tlie  flow  across 
the  Gila  Uiver  and  Fortuna  Wash,  approxi- 
mately 10  miles  east  of  Yuma.  Their  com- 
pletion was  a  singular  construction  achieve- 
ment, partieulai'ly  with  reference  to  the  Gila 
Uiver,  for  although  the  tremendous  floo<ls  that 
formerly  deluged  that  channel  are  now  curbed 
by  six  largo  storage  dams  in  the  upper  regions 
of  the  watershed  and  several  diversion  struc- 
tures on  the  lower  courses,  there  was  still 
danger  of  (lash  floods  from  storms  in  the  des- 
ert areas.  During  construction,  control  of  the 
large  normal  underground  flow  was  essential 
and  a  great  deal  of  consideration  was  given 
to  this  by  the  contractors  when  bidding  on 
the  work.  Fortuna  Wash,  being  much  smaller 
and  normally  carrying  no  water,  presented  a 
problem  somewhat  simpler  but  still  subject 
to  the  .same  extreme  conditions. 

Olla  Siphon 

In  order  to  gain  a  satisfactory  site  for  cross- 
ing the  Gila  Kiver,  the  Gravity  Main  Canal 
was  located  along  the  base  of  the  western  and 
southern  sloix's  of  the  Laguna  Mountains  to 
a  point  where  the  rocky  slopes  of  the  moun- 
tains break  abruptly  upstream  along  the  river 
channel  at  nearly  right  angles,  leaving  a  .small 
blunt  spur  projection.    Here  conditions  were 
decidedly  advantageous  for  a  siphon  with  rock 
foundations  for  the  inlet  transitions  and  the 
spur  projection  forming  a  nautral  cut-off  wall 
for  protection  of  the  entrance.     From  an  eco- 
nomical  standpoint   it   would   have  been   im- 
practicable to  extend  the  siphon  to  the  rock 
slopes  of  the  opposite  side,  and  the  outlet  was 
I  established  on  alluvial  ground  witliin  the  river 
"  flood  plane,  well  beyond  the  normal  channel, 
li.iving  a  river  .section  of  sufficient  capacity 
In  discharge  a  flow  of  l.jO.OOO  cubic  feet  per 
MTond. 
For  the  initial  development  of  the  canal, 
!  the  siphon  is  a  single  concrete  barrel  of  cir- 
j  cnlar  inside  section  19  feet,  6  inches  in  diame- 


ter and  2,000  feet  in  length  between  the  por- 
tals, with  open  transitions  at  each  end,  and  a 
19.5-  by  22-foot  fixed  wheel  counterbalanced 
gate  at  the  entrance  to  be  used  in  conjunction 
with  an  automatic  spillway  and  wasteway 
1,300  feet  upstream  for  regulating  the  flow 
into  the  siphon  or  closing  the  canal  at  this 
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WEDGED  between  the  steep  walls  of  Sem- 
inoe  Canyon,  the  296-foot  Seminoe  Dam 
blocks  the  North  Platte  River  and  will  store 
1 ,020,000  acre-feet  of  water  for  the  fertile 
arid  lands  ot  the  Kendrick  Federal  Reclama- 
tion project,  Wyoming.  The  first  35,000- 
acre  unit  of  irrigable  land  will  be  opened 
for  settlement  in  1940  or  1941. 


point.  Under  the  present  development,  the 
siphon  has  capacity  for  a  flow  of  2,200  cubic 
feet  per  second  at  a  velocity  of  7.37  feet  per 
second.  Ultimately,  when  the  canal  is  en- 
larged for  6,000  cubic  feet  per  second,  two 
similar  barrels  with  corresponding  features 
will  be  constructed  immediately  to  the  right 
of  and  parallel  to  the  present  unit. 

The  oix'n  transitions  leading  from  and  to 
tlie  nonnal  canal  at  each  end  of  the  siphon 
are  60  feet  in  length  with  warped  walls  sup- 
ported by  counterforts  on  the  left  and  verti- 
cal walls  reinforced  as  cantilevers  on  the 
right.  Facilities  for  completing  the  transi- 
tions for  the  ultimate  development,  without 
interrupting  service  in  the  canal,  were  pro- 
vided by  constructing  30-foot  sections  of  the 
future  addition  from  the  ends  of  the  right 
walls  of  the  present  structure. 

Between  the  open  transitions  and  barrel, 
closed  transitions  39  feet  in  length  complete 
the  change  in  section  from  trapezoidal  for 
the  normal  canal  to  circular  for  the  barrel. 
Tlie  open  transitions  are  sejjarated  from  the 
rest  of  the  siphon  by  water  seal  bell  joints, 
in  which  rubber  water  stops  have  been  used 
for  the  sealing  elements. 


The  gate  structure  at  the  entrance  is  inte- 
gral with  the  closed  transition,  the  walls  of 
the  latter  being  offset  sufficiently  to  accom- 
modate the  width  of  the  gate  and  to  provide 
the  neces.sary  area  for  the  columns  of  the 
10-foot  6-lnch  by  26-foot  tower,  28  feet  high. 
The  hoist  mechanism  consists  of  a  set  of 
sprocket  gears  at  each  end  of  the  gateway 
over  which  passes  a  roller  link  chain  be- 
tween the  gate  and  counterweight,  driven  by 
torque  shafts  from  a  centrally  located  gear 
reduction  unit.  Power  for  operation  is  sup- 
plied by  a  gasoline  engine.  At  the  outlet, 
grooves  for  stop  logs  were  provided  for  clos- 
ing the  siphon  in  an  emergency. 

The  barrel  and  closed  transitions  are  a 
monolithic  unit,  constructed  in  sections  30 
feet  long,  or  less,  where  the  exigencies  of  the 
work  recpiired.  At  the  joints  a  continuous 
'/io-  by  8-inch  wrought  iron  water  stop,  cov- 
ered with  asphalt  emulsion  to  protect  the 
metal  against  corrosion,  was  placed  around 
the  section  halfway  between  the  inside  and 
outside  surfaces.  In  section,  the  outside  of 
the  barrel  is  circular  above  the  horizontal 
diameter,  vertical  on  the  sides,  and  formed  by 
2 : 1  sloix's  tangent  to  an  arc  segment  con- 
centric with  the  inside  section  at  the  base. 
Normally  the  thickness  of  the  concrete  is  20 
inches  at  the  top  and  bottom  and  22  inches 
at  the  sides.  However,  for  a  distance  of 
580  feet  under  the  deepest  channel  of  the 
river,  these  dimensions  were  increased  to  23 
inches  at  the  bottom,  25  inches  at  the  sides, 
and  30  inches  at  the  top. 

Two  rows  of  20-foot  cut-off  steel  sheet  pil- 
ing, one  along  each  side  of  the  barrel,  were 
driven  into  the  foundations  from  contacts 
with  the  rock  at  the  inlet  end  to  the  closed 
outlet  transition,  to  prevent  displacement  of 
the  foundation  by  ground  water  piping  or 
channeling  under  the  structure.  The  tops  of 
the  individual  piles  were  left  12  inches  above 
the  lower  edges  of  the  sides  and  fastened  to 
the  barrel  by  a  1-inch  bolt  embedded  in  the 
concrete. 

Protection  against  river  scour  was  provided 
by  placing  a  heavy  rockfill  on  both  sides  of 
the  barrel.     The  fill  was  placed  from  the  nat- 
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ural  slopes  of  the  excavation  whicli  were  ai>- 
proximately  IVi'-l  from  the  bottom  of  the 
sides  of  the  barrel,  to  a  level  with  the  top  of 
the  concrete  downstream  and  to  a  —3 : 1  slope 
from  the  top  of  the  concrete  upstream.  Under 
the  deepest  part  of  the  channel,  for  a  distance 
of  150  feet,  the  rock  section  was  increased  to 
a  depth  of  4  feet  above  the  barrel.  Over  the 
rock,  the  original  material  was  replaced  to  the 
level  of  the  river  bed,  or  to  a  minimum  depth 
of  4  feet. 

The  canal  approach  to  the  siphon,  from  a 
point  498  feet  upstream  from  the  open  transi- 
tion, was  constructed  with  the  right  embank- 
ment of  sufficient  width  to  permit  n  portion 
to  be  removed  wlien  the  canal  section  is  ex<-a- 
vated  to  Its  ultimate  capacity.  Beyond  the 
open  transition,  a  continuation  of  the  right  em- 
bankment was  extended  around  the  entrance 
and  across  the  iMrrel  to  the  sIoi)es  of  the  spur 
on  the  o|)|)ositc  side  of  the  siphon.  Compacted 
materials  were  placed  in  the  i)ermanent  por- 
tion of  the  embankment  within  the  canal 
reach,  and  tamped  baokflll  was  placed  behind 
the  open  transition  walls. 

From  the  siphon  outlet  both  liaiiks  were  con- 
structed for  a  distance  of  1,000  feet  across  the 
remainder  of  the  river  channel.  In  this  reach, 
it  was  therefore  advantageous  to  construct 
the  canal  with  the  ultimate  section  having  a 
bottom  width  of  100  feet,  and  embankments 
19.5  feet  In  height.  For  a  distance  of  725 
feet  downstream  from  end  of  the  close*!  transi- 
tion, both  enilmnkmonts  and  a  24-lnch  layer 
on  the  bottom  of  the  canal  were  placed  of 
compacted  materials. 

Beyond  that  point,  the  emimnkmeiits  were 
cast  from  canal  excavation,  and  comimcted  ma- 
terials were  useil  only  for  lining  the  Inside 
slopes  and  Ixitlom  of  the  canal.  Tampe<l  back- 
fill was  placed  behind  the  wing  walls  of  the 
open  transition,  and  loose  fill  was  used  to 
complete  the  enclosure  around  the  outlet. 

A  riprap  blanket  was  place«l  on  the  outside 
8lo|ies  of  the  canal  embjinkment  near  the  ends 
of  the  siphon  to  protect  them  against  floods. 
The  blanket  is  3  fwt  wide  at  the  top  with  a 
3:1  slope  on  the  exiMfs*-*!  surface  and  n  2:1 
>lo|>e  on  the  embankment  hI<Ic. 

Conntrurlion 

Construction  of  the  siphon  was  started 
with  the  excavation  for  the  transitions  at 
the  otitlet  end,  from  which  the  work  advanced 
into  the  canal  section  downstream  and  into 
the  barrel  reach  upstream.  The  excavation 
program  for  the  barrel,  as  a  result  of  the 
oecesaiiy  of  un watering  the  trench,  was  gov- 
erned by  the  concrete  placing  schedule  and 
only  the  minimum  of  trench  rc<julred  for  essen- 
tial operations  was  opened.  This  minimum 
distance  was  approximately  TOO  feel,  of  which 
100  to  200  f«'t  wore  require*!  for  excavation, 
100  feet  for  driving  steel  sheet  piling.  200  feet 
for  placing  reinforcement  steel  and  forms,  and 
300  feet  for  the  completed  luirrel  during  (he 
cnring  period. 

Tlie  ateel  slicct  piling  under  the  barrel  was 


driven  with  n  No.  7  pile-driving  hanuner  in 
a  set  of  timber  leads  built  on  the  Job  and 
suspended  from  a  1-yard  dragline  recon- 
structed for  the  purpose.  Air  was  substituted 
for  steam  as  the  power  medium,  and  was  sup- 
plied by  a  portable  500-cublc-feet-per-mlnute 
compressor,  supplemented  by  a  second  ma- 
chine of  300-ciibic-feet-per-mlnute  capacity. 
Concrete  materials  were  dellvere<l  to  the  point 
of  placement  in  batches,  and  there  mixo<l  in  a 
1-yard  paving  machine  from  wliich  it  was 
placed  directly  in  the  forms,  rneuniatic 
vibrators  and  spades  were  use«l  in  puddling 
the  mix. 

Metal  forms  were  an  outstanding  contribu- 
tion to  the  efficiency  of  the  work.  I'niform 
Interlocking  panel  sections,  2  feet  wide  by  3 
feet  long,  were  used  for  the  vertical  and  plane 
surfaces.  A  set  of  steel  forms.  30  feet  long, 
constructed  to  exact  concrete  dimensions  was 
used  for  both  sides  of  the  barrel  with  the 
exception  of  the  invert.  This  i>art  of  the 
section  was  formed  with  a  heavy  metal  travel- 
ing screed,  operated  by  a  hand  winch,  of  the 
same  width  as  the  invert,  and  was  flnishcd  by 
hand  floating  and  troweling. 

Selected  materials  fir  the  compacted  earth 
sections  were  obtained  from  a  borrow  pit  ap- 
proximately one-third  mile  south  of  the  sliihon. 
Tills  material  was  rather  coarse  but  fairly  uni- 
form in  grading.  Compaction  was  obtained  by 
rolling  with  a  large  tamping  roller  especially 
built  for  this  work.  The  roller  consisted  of  two 
oscillating  drums  4'/j  feet  In  diameter  and  T) 
feet  long,  each  of  which  when  loaded  with 
sand  and  water,  weighed  26,520  poiuids.  Each 
tamping  foot  was  8  Indies  long  wllli  a  tamping 
area  of  C.5  square  inches.  Tlierc  were  22 
horizontal  or  longitudinal  rows  of  f«>et,  each 
alternate  row  containing  5  and  0  feet,  respec- 
tively, with  the  tcet  staggered  in  adjacent 
rows.  The  average  pressure,  per  unit  of  area, 
obtained  by  this  roller  was  no  greater  than 
that  (.'540  |M>unds  per  square  inch)  of  llic 
equipment  in  general  use  by  other  contractors 
on  similar  work  on  the  All-American  Oiiial, 
but  the  advantage  lay  in  the  ability  of  the 
roller  to  exert  much  greater  pressure  on  any 
rock,  or  localized  material  tending  to  lift  the 
roller.  The  heavier  roller  o|)erated  very 
smoothly  and  little  bouncing  was  observed,  for 
allhoMgh  the  material  from  this  Itorrow  pit 
contained  a  larger  percentage  of  nn-k  than 
other  borrow  areas  for  similar  materials,  no 
stones  having  maximum  dimensions  of  more 
than  r>  Inches  were  permltte<!  to  lie  placed  In 
the  embankments.  In  o()eratl<>n,  the  larger  di- 
ameter of  the  drum  enable<l  the  IS-lon  roller 
to  lie  handled  quite  easily  by  an  HP  S  cater- 
pillar tractor.  The  only  difficulty  was  the 
excessive  wearing  of  the  feet,  which,  as  a 
rule,  had  I"  be  built  up  once  a  month.  The  re- 
sults obtalntHi  with  this  roller  were  so  con- 
vincing that  the  ty|N>  has  since  lieen  used  on 
other  projects. 

Rock  for  (ills  and  riprap  was  available 
from  canal  excavation,  approximately  1,600 
feet  downstream  from  the  siphon,  and  ad- 
vantage of  this  was  taken  by  quarrying  the 


material  to  the  limits  of  the  ultimate  section, 
thus  gaining  full  caiMiclty  for  the  canal  without 
cost  for  excavation. 

Vntcatcring  Foundationi 

Unwatering  the  foundations  for  the  Gila 
River  siphon  was  a  precarious  operation.  The 
hazard  incident  to  the  entire  work  was  very 
great,  due  to  the  uncertainty  of  the  character 
of  the  pervious  strata  carrying  the  under- 
ground flow  at  the  structure  site.  The  Gila 
River  drains  tlie  entire  southern  half  of  the 
Slate  of  Arizona  and  a  portion  of  New  Mex- 
ico. It  is  a  dry  river  most  of  the  time,  re- 
ceiving its  flow  from  storms  and  for  norninl 
run-offs  from  the  mountain  areas  in  the  north- 
ern and  eastern  part  of  llie  State,  and  to  a 
lesser  extent,  from  local  cloudbursts  In  the 
summertime.  In  years  past,  the  flood  dis- 
charges have  been  very  serious,  the  worst 
on  record  being  199,000  cubic  feet  per  second 
In  January  1916,  and  on  several  occasions,  the 
flow  has  exceeded  75,000  cubic  feet  per  sec- 
ond. Although  storage  dams,  con.structc>d 
within  recent  years,  on  the  Gila  River  and  its 
tributaries  have  greatly  decreased  the  danger 
of  serious  floo<ls  in  the  lower  reaches,  never- 
theless during  the  progress  of  the  work  the 
river  was  subject  to  uncontrolleil  floods  from 
the  c-oiitributing  Verde  and  Ilassayamim  Riv- 
ers In  Central  Arizona. 

The  ground  water  in  the  bed  of  the  river 
presented  a  unique  problem.  Evidence  showed 
the  water  table  to  be  either  at  or  very  near 
the  surface,  but  the  underground  flow  was 
unknown,  though  from  the  fact  that  It  drains 
from  such  an  extensive  area  much  of  which 
is  under  irrigation,  it  was  considere<!  to  be 
<iulte  large.  The  ground  in  which  the  sipiion 
is  built  is  entirely  sand,  ranging  from  blow 
sand  and  silt  to  a  fairly  coarse  sand  with  small 
Icn.scs  of  clay  and  gravel.  No  previous  data 
from  pumping  oiK-ratlons  In  this  vicinity  were 
available,  and  exjicrience  from  foundation  un- 
watering at  Imix^rial  Dam,  where  conditions 
were  apparently  somewhat  similar,  indicated 
that  large  quantities  of  water  would  have 
to  l)e  pum|)ed  in  order  to  overcome  a  low 
resistance  of  the  material. 

Preliminary  studies  showe<!  that  the  founda- 
tion for  nearly  tlie  entire  length  of  the  siphon 
Imrrel  would  have  to  be  unwalored.  Before 
the  work  was  started,  it  was  thought  that  a 
well-i>olnt  system  would  l>e  the  safest  means 
for  unwatering  the  area.  Against  this  nicthixl, 
however,  was  the  cost,  liolh  of  npilpment  and 
operation,  and  the  actual  Job  cost  of  moving 
the  points  ahead  with  risk  of  delay  to  the 
work ;  and  under  a  concrete  ]ilaclng  prognini 
which  required  that  700  feet  of  trench  l>e 
o|M>ne<l  and  unwatered  at  once.  It  would  have 
riHiulred  two  lifts  of  well  iMlnts  along  '200 
or  .'100  fjH'l  of  the  trench  nt  the  deeiiest  imlnt. 
This  plan  was  dlscardei!  as  uneconomical  for 
such  a  system  would  have  n-qulre*!  the  pro- 
curement and  opemllon  of  n  great  deal  of 
ctistly  f>quipment. 

A  system  of  deep  wells  and  pumps  was  Anally 
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.i.l.ipted,  and  three  wells  were  put  down  at 
distances  of  1,020,  1,410,  and  1,685  feet  from 
the  inlet  portal  along  the  top  edge  of  the  ex- 
cavation approximately  50  feet  downstream 
(in  the  river)  from  the  transverse  center  of 
the  structure.  The  wells  were  to  unwater  the 
area  between  approximately  the  longitudinal 
center  of  the  siphon  and  the  outlet  end.  These 
were  driven  through  65  feet  of  sand  and  80 
feet  of  gravel,  and  the  casings  were  jwrforated 
for  20  feet  at  the  bottom  to  develop  a  flow 
of  2,000  gallons  per  minute.  The  well  nearest 
the  inlet  was  originally  driven  only  15  feet 
into  the  gravel,  and  the  casing  perforated  for 


only  11  feet.  However,  the  gravel  encountered 
was  too  fine  to  yield  a  satisfactory  flow,  and 
it  was  necessary  to  drill  deeper  inside  the  cas- 
ing and  perforate  an  additional  20  feet  of 
new  small  casing  to  obtain  the  desired  result. 
Except  in  this  instance,  no  trouble  was  had 
in  developing  the  wells  to  a  flow  of  2,000  gal- 
lons per  minute. 

In  order  to  determine  the  action  of  the 
ground  water  under  continued  pumping  and 
the  number  of  pumps  that  might  be  required, 
concrete  placing  was  started  at  the  outlet  end 
of  the  siphon  where  the  water  had  to  be  low- 
ered the  least.    The  profile  of  the  siphon  lent 


itself  admirably  to  this  procedure,  as  from 
the  vertical  angle  point  near  the  center  of 
the  barrel,  to  the  deepest  point  under  the  main 
channel,  the  gentle  grade  of  the  structure  per- 
mitted the  water  to  be  lowered  gradually, 
thereby  allowing  that  area  to  receive  the  full 
benefit  of  continued  pumping. 

Pumping  from  the  first  three  wells  accom- 
plished a  maximum  draw-down  of  nearly  12 
feet  over  the  entire  distance  between  the  end 
wells.  The  hydraulic  gradient  away  from  the 
end  wells  was  1  to  1%  percent.  A  fourth  well 
was  subsequently  drilled  in  this  division  of 
the  work  1,560  feet  from  the  inlet  to  provide 
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pumping  facilities  In  case  of  failure  In  one 
of  the  other  puuipK  and  to  assure  ample  capac- 
ity. These  wells  were  sufficient  to  unwater  the 
fonndatiOQS  for  the  last  half  of  the  siphon. 

In  the  main  channel  of  the  river  where  the 
lowest  point  in  the  excavation  was  reached, 
a  maximum  dniw-dowu  of  more  than  20  feet 
was  re<|uired  which  was  much  gn>uter  than 
that  obtained  with  the  pumps  8|uiced  so  far 
apart  as  the  first  three.  To  accompU.sh  this, 
two  wells  only  75  feet  apart  were  drilled  at 
distances  of  385  and  <MtO  feet  from  the  inlet, 
near  the  low  point  of  the  siphon.  These  wells 
were  to  develop  the  maximum  flow  of  the 
strata,  and  effected  the  required  drawnlown 
without  difficulty.  A  condition  that  aided  the 
wells  in  this  location  was  the  fact  that  the  flow 
from  one  side  was  cut  off  by  the  rock  hills  that 
fonned  the  right  side  of  the  canyon. 

A  third  well  was  Installeil  50<»  feet  from  the 
Inlet,  approximately  75  fin-t  from  the  otJier 
two,  to  serve  as  a  stand-l)y  or  to  be  used  in 
ease  additional  caimcity  was  required.  It 
was  never  puni|XKl.  however. 

During  the  pumping  period,  three  pumps 


were  usually  in  service  at  one  time,  iiltlititigb 
four  were  used  occasionally.  The  qmuitity 
of  water  pump<Hl  varied  from  4,000  to  0,OOC» 
gallons  i)er  minute.  The  pumps  were  deei)- 
well  turbines  with  40  horsepower  motors 
and  No.  3  kilowatt-hour,  single-stage,  high 
head  lui|)ellers.  The  pumps  had  ll>-inch 
columns  47  feet  U  inches  long  and  an  8-inch 
discharge,  and  were  rated  by  the  nuinufac- 
turer  at  a  cuijadty  of  aiiproxiiiiiitcly  2.0(X) 
gallons  i)er  minute  for  the  bead  under  whicli 
they  o|)erated. 

In  adopting  this  method  for  unwatering  the 
foundations,  the  hazard  lay,  therefore,  in  the 
nature  of  the  pervious  strata  underlying  the 
work.  Had  this  been  an  extremely  coarse 
material,  n  great  deal  more  puni|iing  would 
have  had  to  be  done.  Indeed,  this  strata 
might  liave  Ikh'u  so  coarse  and  the  inflow  so 
heavy  that  lunvatering  by  this  method  would 
liave  been  impracticable.  It  is  also  true  tliis 
method  re<iuires  the  handling  of  a  compara- 
tively large  volume  of  water  much  larger 
than  would  have  Ix^en  bandied  b}-  a  well- 
point  system  working  entirely  In  sand. 


As  results  proved,  the  mcthwl  use<l  was 
entirely  suc-cessful.  At  no  time  was  there 
any  difficulty  in  keeping  the  water  at  the  re- 
quired depth  Ik»Iow  the  foundations,  and  it 
was  considerably  cheaper  in  ultimate  cost 
than  any  other  method  wlii<ii  might  have 
lieen  used. 

Fortmia  Siphon 

The  siphon  under  Fortuiui  Wash  is  a  single- 
barrel  structure,  similar  in  design  anil  con- 
st met  ion  to  the  Gila  River  Crossing,  exi-ept 
that  a  giite  structure  was  not  provideil  and 
tlie  viirlo!!s  spi-tions  have  l)een  modified  in 
accordance  with  the  iiarticular  requirements. 
Iteing  on  a  reach  of  the  Gravity  Main  Canal 
whicli  will  not  be  enlarged  by  future  de- 
velopments, the  structure  is  coinp!ete.  Since 
tlier*'  were  no  foundations  or  other  advan- 
tages to  be  galne<l  on  either  side  of  the  wash, 
the  .structure  was  placed  centrally  under  the 
water  course,  which  at  this  jHiint,  is  broad 
with  very  slight  concavity.  As  a  result  of 
the   latter  condition,   the   barrel    Is  straight 
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MOTES 

Stotions  and  elevations  beteen  headwalts  refer 

to  invert. 
Thickness  of  concrete  to  vary  uniformly 

between  dimensions  shov/n. 
All  reinforcement  stiall  be  placed  sa  that  the 

centers  of  bars  in  the  outer  layer  will  be  3' 

from  face  of  concrete,  unless  otherwise  shown. 
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^\itliout   grade   between    the   vertical   curves 
adjacent  to  the  closed  transitions. 

The  length  between  the  ends  of  the  closed 
transitions  is  COO  feet,  to  which  the  open 
inlet  and  outlet  transitions  add  60  and  88 
feet,  respectively.  The  open  transitions  are 
symmetrical  in  respect  to  the  centerline,  with 
warped  walls  on  both  sides.  Both  closed 
transitions  are  of  the  same  dimensions  as  for 
the  Gila  Siphon,  except  for  the  variations  due 
to  the  steeper  grades.  The  barrel  section 
throughout  is  the  same  as  the  lighter  .section 
of  the  first  barrel  with  the  addition  of  a  1-  by 
2-foot  bearing  projection  on  each  side  of  the 
barrel  at  the  lower  edge.  Since  the  wash 
course  normally  bas  no  ground  water  flow 
within  a  proximity  of  the  structure,  and 
since  the  storm  flows  are  of  relativi-ly  short 
duration,  the  .steel  sheet  piling  cut-off  walls 
were  eliminated  and  the  roektill  around  the 
barrel  was  lightened  by  placing  the  material 
on  both  sides  to  3 :  1  slopes  below  the  top. 
Both  embankments  surrounding  the  structures 
at  the  inlet  and  ovitlet  ends  and  joining  tlie 
canal  sections  are  common  tills  having  a  top 
width  of  30  feet  with  slopes  of  V/,  '■  1  on  the 
outside  and  2:1  in  the  canal  section.  Above 
the  canal,  the  Alls  project  at  approximately 
40°  from  the  centerline  to  the  embankment 
of  the  Southern  I'aciflc  Railroad,  thereby 
forming  continuous  training  dikes  to  control 
the  flows  past  the  siphon.  The  outside  slopes 
are  covered  with  blankets  of  riprap  3  feet 
wide  at  the  top  and  varying  between  slopes 


of  I'/j  :  1  on  the  embankment  to  21/2  : 1  at  the 
surface. 

Construction  at  Fortuna  Siphon  followed 
closely  the  methods  worked  out  for  the  Gila 
Crossing.  The  same  contractor's  organiza- 
tion performed  the  work,  and  therefore  used 
the  same  plant  and  equipment.  An  outstand- 
ing advantage  of  such  a  method  was  the  sim- 
ilarity in  the  sections  of  the  siphon  barrels 
permitting  the  same  forms  to  be  used  for  both 
structures.  With  no  ground  water  to  control 
and  no  piling  to  drive,  and  due  to  the  fact  that 
concrete  was  all  placed  during  a  season  of  the 
year  when  weather  temperatures  were  most 
favorable,  a  greatly  increased  rate  of  progress 
was  realized. 

The  siphons  were  constructed  under  sepa- 
rate contracts  and  .specifications  though  the 
principals  of  the  two  contracting  companies 
were  the  same  and  directed  all  operations. 
The  Gila  Itiver  Crossing,  under  Specifications 
No.  740,  was  awarded  to  the  Jletropolitan 
Construction  Co.,  Los  Angeles,  Calif.  For- 
tuna Siphon  was  one  of  two  structures  in 
Schedule  No.  3  of  Specifications  No.  800, 
awarded  to  the  Jahn  and  Bressi  Construction 
Co.,   Inc.,  Los  Angeles,  Calif. 

Notable  Visitors  to  Southwestern 
Projects 

ON  a  recent  Saturday  in  December  the  AU- 
American  Canal  and  Gila  projects  were  hosts 


to  two  notable  groups  of  visitors.  More  than 
100  mayors,  aldermen,  councilmen,  engineers, 
and  legal  advisors,  representing  every  incor- 
porated city  and  town  in  Arizona,  were  con- 
ducted over  the  two  projects  now  under  con- 
struction. They  were  also  shown  the  irrigated 
sections  of  the  Gila  and  Yuma  Valleys.  The 
executives  were  in  Yuma  to  attend  the  annual 
midwinter  convention  of  the  Arizona  Mu- 
nicipal League. 

On  tlie  same  day,  approximately  100  school 
teachers  in  annual  convention  at  El  Centro, 
Calif.,  were  conducted  over  the  AU-American 
Canal  and  headworks  and  the  Imperial  and 
Laguna  Dams. 

Both  groups  expressed  pleasure  at  the  op- 
portunity for  viewing  at  first  hand,  the  work 
being  performed  by  the  Bureau  in  this  ter- 
ritory. 

Walter  I.  Swanton  Honored 

Mr.  Swanton,  a  member  of  the  Engineering 
Division  of  the  AVasliington  office,  was  elected 
supervisor  of  the  District  of  Columbia  Society 
of  Professional  Engineers  at  the  annual 
meeting. 

City  Manager  Ely  Bereaved 

Mr.  Sims  Ely,  city  manager  of  Boulder  City, 
Nev.,  suffered  the  loss  of  his  wife  early  Sunday 
morning,  January  7.  She  died  at  the  Las 
Vegas  hospital.    Mr.  Ely  was  at  her  side. 
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The  Effect  of  Shasta  Dam  on  Navigation 

and  Flood  Control 

By  MAJ.  F.  M.  S.  JOHNSON,  Corps  of  Engineers,  War  Department,  San  Francisco 


THE  valley  floor  from  Redding  to  the  mouth 
of  the  Sacramento  River  Is  about  200  miles 
long,  25  miles  average  width,  and  has  an 
area  exceeding  5,000  square  miles.  The  dis- 
covery of  gold  in  the  tailrace  of  General  Sut- 
ter's sawmill  at  Coloma  on  the  South  Fork 
of  the  American  River  on  January  24,  1848, 
started  the  settlement  of  the  Sacramento  Val- 
ley. Towns  were  established  at  favorable 
locations  along  the  streams  and,  since  land 
travel  was  too  slow  and  difficult  for  the  im- 
patient multitude,  every  available  boat  at  San 
Francisco  was  pressed  into  service  for  the 
trip  up  the  Sacramento  River.  The  gold- 
btmgry  horde  from  the  coastal  settlements 
soon  was  swelled  by  fortune  seekers  from  all 
parts  of  the  world.  Ocean-going  steamers  that 
came  around  Cape  Horn  to  San  Francisco 
continued  on  to  Sacramento  about  125  miles 
upstream,  and  some  even  went  up  the  Feather 
River  as  far  as  Murysviile,  60  miles  above 
Sacramento.  By  the  spring  of  1840  the  rush 
had  become  so  great  that  profits  to  be  ob- 
tained from  river  commerce  assumed  the  pro- 
portions of  a  separate  bonanza. 

During  the  decade  of  1850-60  several  com- 
panies operated  year-round  service  between 
San  Francisco  and  Sacramento,  and  the  two 
best  known  boats  drew  13  feet  of  water. 
Freight  and  passenger  boats  of  lesser  depth 
operated  regularly  to  Marysville  and  Red 
Bluff.  Operations  of  the  hydraulic  mines  of 
the  Sierra-Nevada  Tirtnally  put  an  end  to  reg- 
nlar  nsTlgatlon  of  the  Sacramento  River  above 
Sacramento.  Hydraulic  mining  was  begun  on 
tributaries  of  the  Sacramento  River  in  1856. 
The  first  obstruction  to  navigation  due  to  min- 
ing was  noted  following  the  unprecedented 
floods  of  1802  whicb  carried  an  enormous 
roloroe  of  debris  from  the  mountains  into 
the  valley.  Shoals  rapidly  formed.  Channels 
were  fouled  and  boat  landings  Isolated  by  sand 
bars.  The  millions  of  cubic  yards  of  debris 
dumped  into  the  streams  continued  to  move 
down  the  river  for  many  years  after  hydraulic 
mining  was  restricted  by  the  courts  In  1884. 

Around  1800  the  controlling  depth  from 
the  mouth  of  the  river  to  Sacramento  was  4 
feet,  from  Sacramento  to  Colusa  the  depth 
was  a  little  oTer  3  feet.  Between  Colusa  and 
Red  Blull  nests  of  snags  nearly  blocked  the 
rlrer,  and  the  controlling  depth  at  low  water 
was  leas  than  3  feet  below  Ctiiro  landing 
and  less  than  1  f<M>t  above  that  plar<>.  River 
Widths  above  Sacramento  range  from  250  to 
800  feet  and  there  are  many  bends,  especially 
In  the  upper  rearhes.     Between  Sacramento 


and  Colusa  the  fall  at  low  water  is  about  0.4 
feet  per  mile ;  between  Colusa  and  Chico  Land- 
ing 1.4  feet  per  mile ;  and  between  Chico  Land- 
ing and  Red  Bluff,  2.4  feet  per  mile. 

The  existing  navigation  project  provides  for 
a  channel  10  feet  deep  at  mean  lower  low 
water  and  150  to  200  feet  wide  from  the 
mouth  to  Sacramento,  thence  4  feet  deep  at 
low  water  to  Colusa ;  3  feet  deep  at  low 
water  to  Chico  Landing  and  such  depths  as 
may  be  practicable  from  there  to  Red  Bluft, 
the  head  of  navigation.  Project  depth  has 
been  secured  in  the  new  10-foot  channel  to 
Sacramento  by  meuus  of  wing  dams,  supple- 
mented by  dredging,  and  this  channel  as  a 
whole  is  now  practically  completed. 

Owing  to  diversions  for  irrigation  and  to 
the  low  natural  flow,  project  depths  are  not 
maintained  at  present  in  low-water  periods 
alK)ve  Sacramento.  During  the  high-woter 
period  from  December  to  May  considerably 
better  than  project  depths  usually  exist,  and 
boats  drawing  4  feet  can  be  taken  to  Red 
Bluft. 

Wing  dams  have  l>een  built  and  maintained 
at  practically  all  shoals  above  Sacramento  to 
the  mouth  of  the  Feather  River,  but  naviga- 
tion has  in  dry  years  been  suspended  entirely 
from  about  the  middle  of  June  to  the  middle 
of  September. 

Below  Sacramento  the  existing  project 
depth  of  10  feet  has  heretofore  been  consid- 
ered adequate  for  present  and  reasonably 
prospective  commerce,  but  recently  demands 
have  been  made  by  shipping  interests,  for  a 
channel  30  feet  deep  and  43  miles  long  from 
the  mouth  of  the  river  at  Collinsville  to 
Sacramento  in  order  to  provide  continuation 
and  extension  of  base  terminal  rates  at  Sac- 
ramento, and  also  to  accommodate  ocean 
steamers. 

River  Improvement 

The  portion  of  the  rlTer  from  Sacramento 
to  Chico  I^anding  Is  portlcularly  worthy  of 
further  Improvement.  Above  Chico  landing 
the  channel  is  so  steep  and  crooked  that  Ihi- 
cost  of  improvement  would  l>e  too  high  and 
returns  from  commerce  of  the  area  too  low 
to  justify  any  substantial  expenditure. 

Studies  Indicate  that  Shasta  Dam  can  be 
operated  during  average  seasons  to  maintain 
a  depth  of  0  feet  to  Chico  Landing.  ba8o<l 
upon  a  minimum  flow  of  6,000  second-feet. 
During  extreme  dry  cycles,  however,  racb  as 
occurred  from  1830  to  1086,  it  Is  doubtful  if 


^•uch  a  flow  would  be  maintained,  and  truffle 
miglit  be  interrupted  for  i>erbaps  3  months 
each  season,  unless  the  river  was  canalized. 

River  Canalization 

Canalization  of  141  miles  of  the  river  be- 
tween Sacramento  and  Chico  Landing  would 
require  the  construction  of  6  locks  and  mov- 
able  dams  with  lifts  aggregating  112  feet  In 
Iieight.  Lock  dimensions  56  by  360  feet  in 
tlie  clear  are  considered.  The  cost  was  esti- 
mated in  ia'S2  to  be  $7,400,000,  including  the 
necessary  levees  and  dredging.  From  Chii 
I^ndiHg  to  Red  Bluff  the  distance  Is  53  mil< 
and  the  lift  125  feet.  The  cost  of  canallziiii,' 
this  section  was  estimated  at  17,500,000. 

More  than  500,000  tons  of  agricultural  com- 
modities are  shipped  from  the  upper  Sacra- 
mento Basin  each  year,  with  barley  and  rice 
predominating.  Most  of  this  tonnage  wouUI 
probably  move  by  bout  if  navigation  couUl 
be  made  dependable. 

Between  the  moutli  of  the  river  and  Sacra- 
mento, excluding  Rio  Vista,  there  are  17  largo 
wharves,  36  large  warehouses,  and  many  small 
warehouses  and  landings.  At  Rio  Vista  there 
are  1,440  linear  feet  of  wlmrf  and  warehouse 
facilities.  There  are  15  piers  and  wharves 
on  both  sides  of  the  river  at  Sacramento,  whirli 
have  a  combined  actual  berthing  space  of  3,52o 
linear  feet,  serving  200,000  square  feet  of 
transit  shed  area.  To  facilitate  the  handling 
of  freight,  the  more  Important  transit  sheds 
are  provided  with  electric  freight  elevators. 

Navigation 

Between  Sacramento  and  Chico  Landing 
there  are  no  large  wharves,  but  numerous 
<imali  landings  are  maintained  and  freight  la 
also  handled  directly  from  the  banks.  With 
a  minimum  flow  of  5,000  second-feet  provided 
by  Shasta  Dam  releases,  It  Is  believed  that  a 
0-foot  channel  depth  can  be  maintained  to 
Chico  I^nnding,  and  some  reduction  in  the  cost 
of  maintaining  the  10-foot  project  depth  below 
Sacramento  will  be  erTwteil.  The  economic 
value  of  further  impnivements  is  measuretl  by 
•iavings  in  costs  of  transportation  that  can  be 
elTected  thereby. 

In  considering  the  importance  of  river  navi- 
gation and  the  Iwneflls  to  be  derlve<l  Ihere- 
fmm,  one  should  note  the  slroteglc  location  of 
the  river  in  relation  to  the  markets  and  centers 
of  tratle.  This  valley  Is  surrounded  by  moun- 
tains on   all  sides,   which  causes  the  major 
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portion  of  trade  to  go  thi'ough  the  seaports  of 
the  San  Francisco  Bay  region.  The  Sacra- 
mento River  forms  a  direct  transportation  ar- 
tery to  these  points  and  passes  through  tlie 
main  valley  trading  center,  Sacramento.  It  is 
also  to  be  noted  that  major  crops  of  the  Sacra- 
mento Valley — rice,  barley,  and  fruits — are 
shipped  in  large  quantities  from  the  port  of 
San  ITrancisco  on  ocean-going  vessels.  An  im- 
proved condition  of  the  Sacramento  River 
would  allow  these  products  to  be  carried  for 
distances  upward  to  250  miles  by  water  to 
San  Francisco  and  allow  delivery  direct  to 
ocean  terminal  facilities. 

Between  Redding  and  the  mouth  of  the 
Sacramento  River  there  are  about  3,000,000 
acres  of  farm  land  in  the  valley  floor  of  which 
about  65  percent  is  now  used  for  crops  which 
include  about  650,000  acres  of  irrigated  land. 
Agriculture,  mining,  and  manufacturing  con- 
stitute the  principal  Income-producing  activi- 
ties within  the  valley.  The  approximate  gross 
income  from  these  activities  for  1930  for  the 
entire  Sacramento  Valley  was  $270,000,000. 

The  following  estimates  of  navigation  bene- 
fits are  based  upon  a  depth  of  6  feet  to  Chico 
Landing,  whicli  would  permit  boats  of  5-foot 
draft. 

Tonnage  from  the  tributary  area  moving 
parallel  to  the  river  above  Sacramento  in 
1930  was  about  750,000  tons.  AVith  minimum 
channel  depths  of  6  feet  as  planned  with 
Shasta  Dam  operating,  it  has  been  estimated 
that  the  average  annual  saving  from  naviga- 
tion would  be  $300,000.  The  estimated  cost 
of  channel  maintenance  above  Sacramento  is 
$ri5,000,  so  the  net  annual  saving  would  be 
$300,000— $55,000=$245,000  which,  capitalized 
at  31/0  percent,  yields  §7,000,000,  the  amount 
which  could  be  profitably  contributed  to  the 
cost  of  Shasta  Dam  for  navigation. 

Although  the  Sacramento  today  is  poten- 
tially one  of  the  Nation's  most  important 
Inland  waterways,  regular  year-round  naviga- 
tion is  still  largely  confined  to  the  section  of 
the  river  below  Sacramento,  pending  further 
improvement  in  the  upstream  channel  and 
seasonal  regulation  of  flow  of  the  river  by 
Shasta  Reservoir. 


Flood  Control 


Shasta  Dam  will  benefit  flood  control  in 
addition  to  navigation.  Records  of  floods  in 
the  Sacramento  River  area  go  back  to  1805 
which  formed  an  epoch  in  Indian  history. 
The  flood  of  1825-20  was  outstanding  in  the 
memories  of  the  natives,  and  that  of  1850 
lived  in  the  memories  of  early  white  settlers 
as  a  frightful  visitation  to  the  pioneer  towns. 
The  city  of  Sacramento  was  flooded  in  1850, 
1852-53,  and  1862.  In  the  last-named  flood  it 
is  related  the  entire  Central  Valley  was  in- 
undated and  river  boats  wont  overland  to 
Stockton,  rescuing  stranded  people  from  the 
riinches  along  the  way. 

The  population  of  the  valley  constantly  in- 
creased and  agriculture  became  more  and 
more  its  leading  industry.     With   rapid  and 
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extensive  settlement  of  the  rural  areas,  cities 
and  towns  sprang  up  and  important  income- 
producing  activities  in  addition  to  agriculture 
developed.  These  greatly  increased  the  gen- 
eral and  individual  flood  hazards  and  it  be- 
came obvious  that  the  continued  prosperity 
and  development  of  the  valley,  as  well  as  the 
safety  of  its  inhabitants,  required  a  compre- 
hensive, coordinated,  and  adequate  system  of 
flood-control  works.  The  debris  from  gold- 
mining  operations  washed  down  by  flood 
waters  covered  large  agricultural  areas  and 
damage  from  floods  was  greatly  increased. 

Operation   of  California  Dchris   Commission 

In  1803  by  the  Caniinetti  Act,  Congress  cre- 
ated the  California  Debris  Commission  with 
authority  to  regulate  hydraulic  mining  oper- 
ations, improve  and  maintain  the  navigability 
of  rivers,  and  prepare  a  floLdcontrol  plan. 

Previous  to  the  creation  of  the  California 
Debris  Commission  various  plans  for  a  com- 
prehensive system  of  flood  control  works  had 
been  proposed  based  on  maximum  flood  dis- 
charges as  low  as  250,000  second-feet.  The 
floods  of  1907-0  showed  that  any  project  to 
be  reasonably  protective  would  have  to  pro- 
vide for  a  maximum  discharge  of  about  600,000 
second-feet  below   Sacramento. 

The  Debris  Conunission's  report  of  1910  pro- 
posed a  plan  for  flood  control  in  the  Sacra- 
mento Valley  essentially  similar  to  the  existing 
project  now  under  construction.  The  main 
features  of  the  plan  are  shown  on  figure  2, 
which  Is  schematic.  It  provides  for  levees 
along  the  Sacramento  River  channel  and 
leveed  bypasses  through  Sutter  and  Yolo 
Basins  of  width  sufficient  for  passage  of  floods. 


Relief  bypasses  at  various  iioints  permit  water 
to  escape  from  the  river  channel  into  the  by- 
passes. When  the  flood  discharge  exceeds  the 
normal  capacity  of  the  river  along  Butte  Basin, 
water  overflows  into  the  basin  through  natural 
overflow  channels  at  the  upper  end  ard  Moul- 
ton  Weir  (500-foot  crest)  and  Colusa  Weir 
(1,650-foot  crest)  farther  downstream.  After 
making  its  way  downstream  through  the  flelds 
of  Butte  Basin,  the  overflow  waters  are  con- 
centrated into  the  Sutter  bypass,  which  is 
4,000  feet  wide  at  the  upper  end,  between 
levees  18  to  20  feet  high,  with  a  capacity  of 
216,000  second-feet,  and  5-foot  freeboard. 
Further  relief  for  the  river  is  afforded  by 
Tisdale  Weir  (1,155-foot  crest)  which  is  pro- 
vided with  a  well-leveed  bypass  diverting 
water  to  Sutter  bypass. 

Below  the  mouth  of  Feather  River,  Sutter 
bypass  increases  in  width  to  7  000  feet  and 
in  capacity  to  -116,000  second-feet.  At  Fre- 
mont Weir  (9,120-foot  crest)  the  excess  waters 
cross  the  river  channel  ard  enter  the  Yolo 
bypass,  which  is  8,010  to  :3,000  feet  wide  in 
the  portions  having  levees  on  each  side,  and 
nuich  wider  in  the  low  reaches.  Levees  range 
in  height  from  15  to  20  feet  with  6  feet  free- 
board. The  capacity  at  the  upper  end  is 
343,000  second-feet  and  500,000  second-feet  at 
the  lower  end. 

Sacramento  Weir  and  Bi/pass 

An  interesting  feature  of  the  plan  is  the 
Sacramento  Weir  (1,000-foot  crest)  and  by- 
pass, which  transports  American  river  flood 
waters  to  the  Yolo  bypass.  Direction  of  flow 
in  the  Sacramento  River  between  the  mouth 
of  the  American  River  and  Sacramento  Weir 
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l8  reverse*!  when  AwkJ waters  from  the  Anierl- 
cnii  uuike  it  iieeessiiry  to  open  the  gates  on 
Sacramento  Weir  wliile  the  flow  from  the  ni»- 
l>er  river  l»  comiuinitively  low.  Sacramento 
is  the  only  one  of  the  weirs  having  gates.  All 
the  weirs  are  made  of  concrete  and  serve  the 
l>ur|)08e  of  confining  the  river  to  its  main  clinn- 
nel  and  preventing  overflow  into  the  l)JT«8ses 
until   the   river  reaches  dangerous  stages. 

Tl>e  Debris  Commission's  proposed  plan, 
with  minor  ehang«>s.  was  adopted  by  the  State 
in  lUM  and  the  Federal  Government  by  the 
FlotHi  Control  Act  of  -March  1.  1917.  The  proj- 
ect is  now  alxiut  S")  |)erc«'nt  completed  and 
the  total  estimated  cost  is  ITil.OOO.OOO,  exclu- 
sive of  costs  of  right-of-way.  I'nder  the  re- 
vistHl  plan,  the  Federal  G;>vernment  contrib- 
utes ?17.6»X>,0<10,  the  n'malnder  of  the  cost  be- 
ing iir<)vi<le<l  by  the  State  of  California  and 
l<M-al  interests.  Although  the  hyiMiss  plan 
hamlles  flo<xis  in  a  satisfactory  manner  from 
the  lower  end  of  Butte  Basin  downstream, 
considerable  annual  damage  contliuies  to  lie 
inflicted  on  the  upi)er  areas. 

The  project  was  designed  with  the  assump- 
tion that  the  area  known  as  Butte  Basin  might 
nt  some  future  time  l>e  reclalmeii  and  flwHl 
waters  nirrl(><l  through  it  in  a  levee«l  channel 
leading  from  a  ixiint  near  Butte  City  to  the 
uiHier  end  of  the  Sutter  by|tass.  At  the  pres- 
ent time  this  liasin  is  open  so  that  thnKls  ex- 
ceeiling  the  miwcity  of  the  river  channel 
alongside,  overllow  into  the  basin  and  are  car- 


ried off  throtigh  the  Sutter  byjMss.  For  a 
project  floo<l  the  storage  capacity  of  the  bjisln 
is  estimat<>d  to  l>e  700,0(X)  acre-fwt  which  has 
an  important  effect  on  floods  from  the  up|ier 
Sacramento  River.  About  130,000  acres  in  the 
Basin  could  lie  reclaimed,  but  much  of  the 
land  is  now  in  iiasture,  which  is  not  dam- 
age<l  extensively  by  flooils.  Kstimates  indi- 
cate that  tl<MKl  tluws  through  Butte  Basin  will 
be  reduce<l  substantially  by  Shasta  Resi-rvolr 
storage,  thus  making  it  ixissiblc  to  couflne  the 
flow  to  the  river  as  far  as  Colu.sn. 

In  the  1937  flood  it  Is  estiniiiUxl  that 
|213.(XX)  damage  was  done  in  Butte  Basin  by 
natural  overflow  and  that  the  flo<id  peak  was 
reducetl  roughly  110,000  cubic  fi-et  per  second. 
Shasta  Ham  c-ould  have  re<Uu-e<l  the  flow  by 
about  the  same  amount  without  the  aid  of 
Butte  Basin  storage  and  hence  would  give 
alsnit  the  same  degree  of  prottftion  below  as 
now  exists. 

If  these  lands  ct)uld  be  utillze<1  safely  for  In- 
tensive farming.  iH-neflts  from  IUhkI  control 
of  Shasta  Dam  would  lie  greatly  angnientiHl. 
If  the  flooil  control  project  were  to  lie  ntlllziHl 
to  capacity,  it  has  lK>en  estlinate<l  that  TiOCOOO 
acre-feet  of  flood  control  storage  at  Shasta 
wolUd  reduce  fl<HMl  iK-aks  30  iH-nvnt  or  more 
at  the  head  of  Butte  Basin.  The  degrw  «>f 
reduction  of  the  flow  below  Butte  Basin 
would  de|H'nd  on  characteristics  of  the  AcmkI 
and  cannot  lie  doternilntHl  with  any  degree  of 
accnracy.     Obviously  it  would  dt-crease  as  the 


Shasta  Dam  from  left  abutment  roadway,  showing  operations  on  rieht  abutment, 
Powerhouse  and  penstock  areas,  abutment  excavation,  cableway  headtower,  and  a 

portion  of  the  stock  pile  area 


crest  moves  downstream  and  if  the  Sjicra- 
mento  River  crest  coincldi'd  witli  lliost>  of  the 
Feather  and  American  Rivers,  it  probably 
would  be  less  than  K>  perci-nt  at  Sacramento. 
The  major  iMrtlon  of  the  run-off  occurs  be- 
tween December  and  April.  As  most  of  the 
drainage  area,  9,258  square  miles  in  extent 
alKive  Red  Bluff  lit>s  below  the  elevation  at 
which  snow  is  de]M>sited,  the  run-off  during  tlie 
winter  period  is  characteriz<"d  by  high  iicak 
flows  of  short  duration,  usually  only  a  few 
days.  The  snow  dei>oslte<l  nt  the  higher  ek-- 
vations  during  the  winter  usually  mclls  dur- 
ing April  and  .May  resulting  in  a  .substarilial 
run-off  at  fairly  uniform  rates  during  these 
mouths.  By  June  most  of  the  snow  has  van- 
ishe<l  and  the  river  has  to  deiiend  almost  en- 
tirely on  groiuid  storage  for  its  supply.  It 
can  Ik-  sih'U  that  even  in  a  year  like  190!).  one 
of  the  wettest  of  record,  the  dls<iiarge  of  the 
\ipper  Sacramento  dro|i|ic<l  lo  aliout  0,(K)0  <-uliic 
fe«>t  iK-r  second  and  in  an  extremely  dry  year 
such  as  litSl,  the  river  flow  was  only  alHiut 
3,000  cubic  fwt  per  s«'cond.  Of  these  flows 
alKiut  2,000  cubic  feet  jier  second  is  withdrawn 
by  irrigation  on  the  upper  river  so  that  the 
amount  of  water  remaining  in  the  river  lie- 
twcen  June  aiul  .Novemls-r  is  u.sually  In-twceu 
1.000  and  4.0(H)  cubic  feet  iM-r  s«>cond. 

The  fliHHl  of  1909  closely  apprtixiniates  the 
proJiKt  design  storni.  Nineteen  thirty  one 
shows  a  very  dry  year.  ( Indian  legend  re- 
cords a  year  in  which  not  a  drop  of  rain 
fell  In  the  Central  Valley.)  The  flood  of 
Decemlier  19!17,  was  typical  In  many  resjiects 
of  those  of  major  magnitude,  prisluced  by 
winter  storms  that  occur  in  the  Sacramento 
Valley  and  as  it  was  of  recent  <K-currcnce. 
more  data  are  available  concerning  It  than 
of  prevUius  fliHids.  On  the  morning  of  De- 
(vmlH'r  10.  19:17.  the  weather  nuip  showed  a 
storm  of  reoird  magnitude,  and  almost  hurri- 
cane intensity  off  the  coast  of  Washington  and 
Oregon.  Tropical  air  from  the  I'aclflc  Ocean 
was  racing  across  California  at  gale  velocity 
and  impinging  against  the  high  mountain 
linrriers  tliat  form  the  eastern  and  northern 
limits  of  the  Sacramento  drainage  basin. 
Moisture  laden  air  approximating  a  record 
high  tcniiH-ralure  for  l>ec<'mber  iirevalled,  and 
as  a  result  rainfall  was  torrential,  reaching 
cloudburst  proportions  over  the  headwateni 
of  many  of  the  streams.  The  storm  was  one 
of  the  nuLst  intense  ever  exjierience*]  in  this 
region.  In  the  2-day  )M'rliKl.  DecvmlM'r  10  11, 
rainfall  in  excess  of  IS  Inches  fell  In  places. 
Tlie  gr(>atest  24-hour  foil  n-ported  was  11 '/j 
Inches. 

Almiil  4S  hours  after  the  iM-ginning  of  (lie 
rain,  the  MihhI  waters  had  practically  n'ached 
the  Sacramento  River  and  a  flood  wave  l>e|cnn 
moving  down  that  sin'am.  which  crested  al 
.Shasta  Dam  at  2  a.  m.,  l><-c«-inlier  11,  Red 
Bluff  al  H::t.'i  a.  in.,  and  at  Stdds  Uinding  at 
.'i  p.  ni.  the  same  day,  where  it  totaletl  310.000 
second-feet.  The  cr»'St  reache«l  BtUtc  City  al 
7 :  .10  a.  m.  on  DcfvuilK-r  12  and  arrived  at 
the  Fn'inonl  Weir  from  Isitb  the  Sacramento 
and  Suiter  l>y|ia.ss  at  4:25  a.  m.  Detvmbcr  14. 
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The  Feather  River  crest  had  passed  Fre- 
mont Weir  on  December  12,  and  on  the  Amer- 
ican River  tlie  flood  crest  had  gone  by 
Sacramento  ahead  of  tlie  uprlver  crests. 
This  was  a  fortunate  condition  for  while 
Sacramento  and  adjacent  communities  appear 
to  be  adequately  protected  by  the  existing 
projects  worlis  against  floods  sucli  as  have  oc- 
curred in  the  past,  a  simultaneous  cresting  of 
the  largest  discharges  would  certainly  tax  to 
the  utmost  the  present  capacities  of  the 
project  protection  works. 

Within  the  city  limits  of  Sacramento  most 
of  the  area  is  below  the  levees,  and  in  the 
event  these  failed  the  city  would  be  sub- 
merged to  a  depth  of  11  to  1.")  feet.  Both 
Washington  and  North  Sacramento  adjoining 
substantial  urban  communities  on  the  north 
banks  of  the  Sacramento  and  American 
Rivers,  respectively,  are  built  on  similar  low 
ground  and  subject  to  the  same  flood  menace 
that  threatens  Sacramento. 

Expressed  in  monetary  values,  the  physical 
damage  that  could  result  from  a  major  flood 
causing  inundation  of  rural  areas  within  the 
existing  project  protection  works  and  which 
at  the  same  time  flooded  the  cities  of  Sacra- 
mento and  North  Sacramento,  is  estimated  to 
be  $47,OUO,0(X). 

Shasta  Dam  would  in  most  floods  superisede 
the  work  already  being  done  by  Butte  Basin, 
but  in  extreme  floods  both  reservoirs  would  be 
used  to  capacity  giving  increased  flood  protec- 
tion to  downstream  points.  The  benefit  of 
Shasta  Dam  on  points  below  Butte  Basin, 
with  the  basin  operating  as  at  present,  is  in- 
significant except  in  extreme  cases  of  fre- 
quency of  about  once  in  100  yeare,  at  which 
time  it  might  result  in  eliminating  flood 
damage  amounting  to  millions  of  dollars 
caused  by  levee  failures  or  overtopping. 

Shasta  Flood-Control  Benefits 

The  average  annual  flood  control  benefits  of 
Shasta  Reservoir  have  been  established  as 
follows : 

Annual  benefits  below  Chieo  I-and- 

ing $164,  000 

Annual  benefits  above  Chico  Land- 
ing         7, 000 

Total  annual  benefits 171,  000 

The  total  amount  evaluated  for  flood  control  at 
ZV<  percent  equals  $4,886,000. 

By  remedying  the  intrusion  of  salt  water 
into  the  delta  of  the  Sacramento  and  San 
Joaquin  Rivers,  Shasta  Dam  eliminates  from 
consideration  Pedernl  participation  in  the  con- 
struction and  operation  at  great  cost  of  locks 
and  structures  to  prevent  such  intrusion. 
Based  on  this  aspect  of  the  case,  as  well  as  the 
direct  benefits  to  navigation  and  flood  control 
on  the  Sacramento  River,  general  and  Federal 
benefits  from  the  construction  of  the  Shasta 
Dam  warrant  a  special  direct  participation  of 
the  War  Department  of  $12,000,000  in  the  cost 
of  the  structure. 
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The  Nation's  First  Census  of  Housing 


A  COMPREHENSIVE  picture  of  housing  and 
home  ownership  in  the  United  States  will  be 
compiled  from  information  to  be  gathered  by 
the  ]20,(XX)  census  enumerators  in  conjunction 
with  the  sixteenth  decennial  census  to  be  eon- 
ducted  by  tlie  United  States  Bureau  of  the 
Census  in  April.  Data — in  response  to  a 
schedule  of  31  questions  bearing  on  the  type 
of  structure,  equipment,  and  ownership — will 
be  obtained  for  each  of  the  approximately 
3r),000,000  dwellings  throughout  the  country. 

Housing  exijerts  point  out  that  the  informa- 
tion gathered  will  be  of  inestimable  value  in 
the  determination  of  future  housing  policies. 
It  will  be  of  especial  interest  to  manufactvirers, 
builders,  distributors,  and  bankers  in  their 
study  of  trends  in  home  ownership  and  build- 
ing in  the  United  States.  Census  authoritie? 
explain  that  through  their  tabulations  it  will 
be  possible  to  detcrnrine  facts  of  vital  imi)or- 
tance  to  local  geographical  and  political  sub- 
divisions. For  example,  cities  will  be  able  to 
determine  the  distribution  of  the  various  types 
of  housing  within  their  limits,  together  with 
the  possible  need  of  expansion  of  transporta- 
tion and  connnunication  systems,  police  and 
fire  protection,  schools,  and  similar  facilities. 

The  tables  will  also  help  social  workers  to 
establish  relationships  between  certain  types 
of  housing  and  human  needs  by  correlating 
their  own  data  on  characteristics  and  locations 
of  clients  with  the  census  information  on  char- 
acteristics of  the  homes. 

Data  showing  the  equipment  in  homes,  to- 
gether with  the  state  of  repair  of  the  homes. 


will  be  of  value  to  manufacturers  and  distrib- 
utors of  housing  products  in  the  planning  of 
their  sales  campaigns. 

Home  finance  institutions  will  find  the  aver- 
age amount  of  mortgage  and  the  data  on  mort- 
gages of  value  in  proving  and  checking  the 
soundness  of  their  investments  and  the  possi- 
bility of  mortgage  expansion. 

The  aid  of  trade  associations,  financial 
groups,  and  research  organizations  was  ob- 
tained by  census  officials  in  the  preparation  of 
the  questions.  In  this  manner  the  authorities 
feel  they  have  arrived  at  a  group  of  questions 
which  will  gather  the  greatest  possible  amount 
of  useful  information. 

The  housing  census  will  be  made  at  the  same 
time  as  the  balance  of  the  decennial  census 
and  will  be  laade  by  the  same  workers.  Au- 
thority for  the  housing  census  was  voted  by 
Congress  at  its  last  session.  Action  on  the 
appropriation  has  been  deferred  until  the  1940 
session. 

Questions  To  Be  Asked 

The  questions  to  be  asked  by  the  enumer- 
ators in  connection  with  the  housing  i)hase  of 
the  census  have  been  tentatively  set  up  under 
the  following  heads : 

1.  Characteristics  of  structure  in  which 
dwelling  unit  is  located. 

2.  Characteristics  of  dwelling  unit. 

3.  Characteristics  of  occupied  dwelling  unit. 

4.  Mortgage  characteristics  of  owner-occu- 
pied nonfarm  1-  to  4-family  structure. 
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Monuments  to  the  hiving 


By  WALTER  K.  M.  SLAVIK 


KKC'LAMATION  engineers  build  big.  In  No- 
vember 1030  witli  the  beginning  of  ronstnu-tion 
00  Friunt  Dam  in  California's  Sau  Joaquin 
Valley,  they  brought  to  five  the  number  of 
uiu8our)'  daiii!!  in  this  country  which  remain 
unsurimssed  in  size  throughout  the  rest  of  the 
workl. 

The  most  massive  dam  of  all  is  Grand 
Coulee  Diim  In  Washington,  described  as  the 
"biggest  thing  on  earth."  Second  in  sise  is 
Shasta  Dam  In  the  Sacramento  Valley,  Calif. 
Third  Is  Boulder  Dam,  which  is  further  dis- 
tinguished by  l)eing  the  highest  dam,  l>ar  none, 
in  tlie  entire  world.  P'ourth  is  Friant,  and  fifth 
is  Marshall  Ford  Dam  on  the  Colorado  River 
in  Texas. 

To  re|)eat,  tliese  five  daros  account  for  the 
five  largest  concrete  dams  in  the  world,  all  in 
tlie  United  States,  and  nil  built  or  under 
construction  by  the  Bureau  of  Reclamation. 

This  huge  c-onst  ruction  in  our  country  is 
."omethlng  of  a  remarkable  fact,  n'markable 
enough,  at  least,  to  draw  the  attention  of  con- 
tem|M)rary  writers  of  such  note  as  Caret 
Oarrett,  and  to  be  featured  in  such  an  out- 
standing magazine  as  The  Saturday  Evening 
Po»l. 

Marveling  at  the  size  and  grandeur  of  Rec- 
lamation wo;ks,  Mr.  Garrett  (xistulated  that 
when  there  was  a  surplus  of  f(H>il,  lalM)r,  ma- 
terials, atiil  money,  the  conditions  were  ripe 
for  tlie  miinnmeiital  phase  of  a  civilization. 
Such  condllliins  were  present  in  the  United 
States,  Mr.  <;arrett  maintained,  and  we  are 
building  the  things  that  will  stand  like  the 
Pyramids  of  Kgypt  a  thousand  years  after 
perhaiw  all  else  is  gone. 

Otiier  commentators  have  advanced  the 
theory  tluit  in  tlie  I'nited  States  we  outbuild 
all  the  rest  of  the  world  l>e<-Jiuse  the  <-oiintry 
ltM<rlf  is  HO  big.  Many  ne<'ds  must  Im'  siitlstltMl. 
therefore  of  necessity  our  works  must  be 
greater. 

Whatever  the  interpretation.  It  slioiilil  Im- 
home  In  mind  that  no  matter  how  big.  our 
storage  dams  are  only  I»arts  of  a  larger  %vork— 
the  irrigation  project— and  that  they  niireseiit 
a  c»iin|>aratively  recent  development  In  Irriga- 
tion, tlie  praetlc-e  of  which  Is  so  old  that  it 
antedates  mankind's  written  history. 

Sine  Qua  Non  of  CirilUalion 

Not  until  men  discovered  that  Irrigation 
(yiiild  pr<><luc«>  more  ftssl  from  the  earth  than 
they  got  by  the  nomadic  huntsman's  life  did 
they  settle  down  to  civilization  in  such  garden 
spots  as  the  Nile  and  the  Tigris  and  Kuphrali-s 
Valleys,  and.  Inter,  start  a  written  r«'<-ord  of 
their  activities. 

Irrigation  can  thus  lie  calletl  the  Mine  qua 
non  at  civilization.    Without  tlie  naturnl  Irri- 


gation resulting  from  the  annual  fioods  of  the 
Nile  and  other  rivers  in  Babylonia,  India,  and 
China,  mankind  might  never  have  clustered 
In  great  communities  and  so  quickly  pro<luce<I 
the  high  social  organization  and  splendid  cul- 
tures of  these  ancient  races. 

In  2000  B.  C.  the  Egyptians  already  prac- 
ticed a  primitive  artificial  irrigation  to  supple- 
ment the  natural  one  of  the  Nile.  Records 
are  extant  which  show  the  use  of  the  shadoof 
at  this  early  date.  The  shadoof  consisted  of 
a  receptacle  hung  from  one  end  of  o  long  pole 


Boulder  Dam,  Boulder  Canyon  Project, 
Arizona-Nevada 

set  on  a  cross  b<>am ;  at  the  other  end  of  the 
IHile  was  a  counterpoise.  With  the  shadoof  It 
was  possible  to  liall  water  from  the  Nile  River 
to  adjacent  fields.  Many  slaves  working  fnim 
morning  to  night  could  Irrigate  as  many  as  4 
acres. 

From  Man  Power  to  Uachincru 

The  next  step  forward  In  artlflcial  irrigation 
was  the  snkia.  which  <H)iislsle<l  of  a  rude 
wcsKlen  waterwlKH-1  with  earthen  isits  on  an 
endless  chain.  By  this  lm|iri>ved  iiietho«l  a 
IHiir  of  oxen  could  irrigate  as  many  as  1°.' 
acres,  three  times  as  much  as  by  inan|Miwer. 

In  the  meantime,  also,  the  Kgyptinns  had 
iH'gun  to  erect  levees  and  dikes  along  the 
river's  course,  and  had  learned  to  breach  the 


dikes  in  flood  time  whenever  they  wished  to 
let  3  or  4  feet  of  water  flow  over  their  flat 
fields.  Still  later,  they  breached  dikes  to  let 
the  water  flow  Into  canals  which  they  had 
constructed,  to  irrigate  flelds  still  farther  from 
the  Nile's  tianks. 

But  as  ancient  as  the  practice  of  irrigation 
was — "And  a  river  went  out  of  Men  to  water 
the  garden,"  says  Genesis  11 :  10 — It  was  a 
long  time  liefore  the  Egyptian.s  got  around  to 
the  idea  of  using  dams.  \>nieii  they  finally 
did,  the  dams  they  built  were  as  little  like  our 
modern  storage  dams  as  the  Roman  chariot 
our  present-day  automobile.  They  were  primi- 
tive earthen  structures,  check  dunis  which 
merely  lifted  the  river  water  a  few  feet  to 
fill  the  canals  above  the  dam,  to  irrigate  fields 
otherwise  beyond  reach.  Not  until  the  twen- 
tieth cvntury.  In  fact,  did  the  Kg>°ptians  con- 
struct a  true  dam,  one  which  was  al)le  to 
store  water  In  times  of  plenty  for  use  in  days 
of  scarcity.  And  curiously  enough,  they  had 
all  along  an  example  of  a  natural  storage 
reservoir  In  their  own  land — for  In  the  Fa- 
youm.  in  Ui^ier  Kgj-pt,  was  Ijike  Moeris,  wliicli 
filled  during  the  annual  Nile  flood  and  then 
was  drawn  u|Kin  later  for  a  supply  of  irriga- 
tion water,  as  needed. 

Egypt  did  not  even  build  a  sizable  clitH'k 
dam  until  as  late  as  1801  when  it  euipioycHl  a 
French  engineer  nanie<l  Mougel  Bey  to  attempt 
a  structure  at  tlie  apex  of  the  Nile  delta  oIhuU 
12  miles  north  of  Cairo.  The  attempt  failed; 
the  dam  cracked  so  lindly  It  was  soon  useless. 
Finally,  in  1002,  the  present  As.suan  Dam  was 
completed,  Egypt's  first  true  storage  dam. 

In  the  Junglei  of  Ceylon 

Apimrently  the  need  for  the  true  dam  was 
not  so  pressing  In  Egypt  with  its  I-ake  Moeris 
and  other  natural  advantages.  History  fails 
to  show  when  and  where  the  first  storage  dam 
was  constructeil.  but  cruniblwl  remains  of 
Irrigation  works  have  Xnt'n  found  In  the 
Jungles  of  C\>ylon,  coverinl  with  overgrowth 
and  obviously  of  conslderalilc  anti(|Ully.  And 
fnmi  the  East  Indian  term  applied  to  such 
works,  "tanks,"  It  may  be  hy|iothesized  that 
these  dams  were  true  dams,  storing  wiilcr  sn|>- 
piles  of  the  prewnt  for  future  use. 

The  oldest  true  storage  dam  knuwn  iiMlay 
Is  located  In  Europe  on  llie  S«-giira  River  in 
the  province  of  Murcla  In  Spain.  It  is  S4ild  to 
lie  800  years  old.  Also  In  Simlii  Is  another 
old  storage  dam  of  note  which  Is  built  astride 
a  narrow  gorge  <'arve<l  out  by  the  Monegre 
Itiver  In  the  province  of  Alicante.  This  dam 
Is  said  to  date  from  1.'>T1>.  It  was  140  feet 
high  and  100  feet  long,  stored  water  for  the 
Irrigation  of  9,000  acres. 
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Grand  Coulee  Dam,  Columbia  Basin  Project,  Washington 


Shasta  Dam,  Central  Valley  Project,  California 


These  Spanish  dams  were  probably  the 
result  of  Moorish  influences  which  had  ab- 
sorbed the  irrigation  linowledge  of  Babylonia 
and  Egypt  and  brought  it  with  them  in  their 
conquering  westward  march.  Then,  in  a  new 
and  mountainous  land  and  with  a  fresh  out- 
looli,  the  inherited  knowledge  of  the  past  was 
advanced  still  further.  Compared  with  the 
simple  check  dams  of  Egypt,  the  Spanish  stor- 
age dams  were  quite  a  stride  forward. 

But  even  the  Spanish  dams  are  child's  play 
compared  with  those  built  here  in  the  United 
States.  Boulder  towers  to  a  height  of  726.4 
feet,  more  than  half  that  of  the  Empire  State 
Building  in  New  York  City,  the  tallest  building 
in  the  world.  It  has  a  storage  capacity  of 
more  than  30,000,000  acre-feet  of  water, 
80,000  gallons  for  every  man,  woman,  and 
child  in  this  country.  And  Grand  Coulee 
dam,  now  building,  is  four-fifths  of  a  mile  of 
solid  concrete  500  feet  thick  at  bedrock  base, 
spreading  over  35  acres,  and  will  store  enough 
water  for  the  irrigation  of  more  than  1,000,000 
acres. 


More  interesting  and  much  more  significant, 
in  contrasting  Bureau  of  Reclamation  dams 
with  those  of  the  past,  is  the  impressive  ad- 
vance in  function.  Our  present-day  dams  are 
not  only  great  storage  dams  for  irrigation  but 
flood  control  dams,  domestic  water  supply 
dams,  and  electric  power  dams,  all  simul- 
taneously. They  are  complex  multi-purpose 
structures  with  labyrinths  of  internal  passages, 
with  remote  control  boards  full  of  buttons 
and  switches  and  flashing  colored  lights,  with 
40-story  elevators,  with  500-ton  steel  gates  that 
lift  at  the  push  of  a  little  finger,  with  100,000- 
horsepower  turbines  and  1,000-ton  generators 
capable  of  supplying  a  million  homes  with 
bright  electric  light. 

The  Majestic  Culmination 

They  are  in  brief  the  majestic  culmination 
of  milleniums  of  irrigation  practiced  by  man- 
kind since  the  beginning  of  civilization.  It 
might  not  be  considered  unreasonable  to  draw 
the  conclusion  that  our  present-day  American 


social  organization  is  therefore  the  highest 
and  furthest  advanced  of  all  cultures,  the 
crown  of  all  the  ages. 

If  that  is  the  case,  and  if  Mr.  Garrett's 
statement  that  we  are  now  in  our  own  monu- 
mental stage  is  true,  there  appears  a  striking 
difference  between  our  monumental  works  and 
those  of  the  past,  a  difference  of  far-reaching 
implications  in  considering  tlie  real  progress  of 
mankind.  The  Pyramids  of  Egypt  were  royal 
tombs ;  they  were  built  for  the  personal  gratifi- 
cation of  an  individual,  and  so  also  were  most 
of  the  other  lasting  works  of  antiquity. 

In  the  United  States,  however,  if  by  some 
chance  our  civilization  several  thousands  of 
years  hence  is  destroyed  and  vanishes  from 
the  face  of  the  earth,  the  great  engineering 
works  of  the  Bureau  of  Reclamation  will  stand 
as  silent  testimonials  to  the  fact  that  they 
were  constructed  not  for  the  glorification  of 
one  individual,  nor  even  the  gratification  of 
a  few,  but  for  the  benefit  of  all.  They  are 
truly  monuments  to  the  living. 


f riant  Dam,  Central  Valley  Project,  California 


Marshall  Ford  Dam,  Colorado  River  Project,  Texas 
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726  feet  high 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  RECLAMATION 


1 560  feet  high 


553  feet  high 


GRAND  COULEE 


FRIANT 

300  feet  high 


MARSHALL 
FORD 

270  feet  high 


SECTIONS  OF  WORLD'S  FIVE  LARGEST  CONCRETE  DAMS 

GRAPHIC  COMPARISON 


10,200,000 
cu.  yds 


5,400,000 
cu.  yds. 


3,250.330 
cu.  yds. 


1.900.000 
cu.  yds. 


1.864.000 
cu.  yds. 


GRAND  COULEE 


VLI,      MIMMaM  1939     NO  19  I0» 


SHASTA 


BOULDER 


FRIANT 


MARSHALL 
FORD 
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GRAND  COULEE 

CREST  LENGTH,  4,200  FEET 


MARSHALL  FORD 


CREST  LENGTH.  2,700  FEET 

(EARTH  EMBANKMeNT.4.100FEET.  MOT  SHOWN) 


FRIANT 

CREST  LENGTH,  3,430  FEET 


SHASTA 

CREST  LENGTH,  3.500  FEET 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  RECLAMATION 


,..  .ov.«B.„.PI-AN  VIEWS  OF  WORLD'S  FIVE  LARGEST  CONCRETE  DAMS         „,3,,„, 
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Power  Drops  on  All- American  Canal 


By  RICHARD  K.  DURANT,  Engineer 


THE  construction  of  drops  on  the  AU- 
Amerlcan  Canal,  so  tbat  future  power  plants 
can  be  combined  with  the  drop  structures,  bas 
been  a  major  feature  In  the  construction  of 
the  canal.  Though  the  primary  pun^ose  of 
the  All-Amerlcan  Canal  of  the  Boulder  Can- 
yon project  being  built  by  the  Bureau  of  Rec- 
lamation Is  to  furnish  water  for  Irrigation 
and  domestic  pur|x>MC8  to  the  Imperial  and 
Coachella  Valleys  In  southern  California,  the 
providing  of  means  for  the  generation  of 
electrical  power  from  the  fall  of  water 
at  drops  lo  the  canal  bas  been  of  great 
Importance  to  the  water  users. 

The  contract  between  the  Federal  Govern- 
ment and  the  Irrigation  districts  only  required 
a  structure  that  would  permit  the  flow  of  Ir- 
rigation water  over  the  drops.  The  districts, 
desirous  of  securing  the  maximum  possible 
revenue  from  the  sale  of  electrical  power  for 
the  repayment  of  construction  costs,  requested 
that  where  feasible  the  drops  be  so  constructed 
that  power  plants  might  be  Installed  in  the 
future  as  the  demand  for  power  developed. 
Through  the  efTorts  of  the  districts,  the  Sec- 
retary of  the  Interior  approved  the  expendi- 
ture of  funds  for  the  purpose  of  constructing 
the  substructures  of  powerhouses  as  a  part 
of  the  canal  drops. 

Tlie  All-Amerlcan  Canal  will  carry  water  80 
miles  from  Imperial  Dam,  on  the  Colorado 
River,  about  15  miles  northeast  of  Yuma,  Aris., 
to  a  point  10  miles  west  of  Calexlco,  Calif. 
After  the  canal  swings  away  from  the  Colo- 
rado River  near  the  International  Boundary 


between  the  United  States  and  Mexico  and 
crosses  a  large  sand  hill  region.  It  continues 
across  a  wide  desert  mesa  into  the  Imperial 
Valley.  From  the  sand  hills  to  the  Imi)erial 
Valley,  approximately  27  miles,  the  water  sur- 
face in  the  canal  has  a  total  fall  of  145  feet. 
The  canal  gradient,  which  Is  about  0.45  feet 
per  mile,  utilizes  12  feet  of  fall.  The  remain- 
ing 133  feet  is  concentrated  at  5  drops,  which 
are  designated  by  numbers  1  to  5,  Inclusive. 
Drop  No.  1  only  lowers  the  canal  water  11.53 
feet  and  no  provision  has  been  made  for  the 
generation  of  power.  At  all  of  the  other  drops, 
substructures  for  future  power  plants  have 
been  constructed.  The  designed  capacity  of 
the  8  hydroelectric  units  that  will  be  even- 
tually Installed  at  the  4  power  drops  is  40,000 
kilowatts. 

Power  drop  suhdivUiont 

In  general,  each  power  drop  can  be  roughly 
divided  into  7  parts — the  powerhou.se  founda- 
tion, the  Intake  flume,  two  spillway  channels, 
the  gate  structure,  the  Inlet  transition  and  the 
outlet  transition  or  tailrace.  The  powerhouse 
foundation  is  located  In  the  center  of  the  canal 
at  the  base  of  the  drop.  The  Intake  flume  Is 
directly  upstream  from  the  powerhouse 
foundation,  extending  upstream  to  the  gate 
structure.  Along  each  side  of  the  Intake 
flume  and  the  powerhouse  foundation  is  a 
spillway  channel  with  a  stilling  pool  at  the 
lower  end.  The  gate  structure  extends  across 
the  canal  at  the  ujistrenni  end  of  the  .siiiliwnys 


Power  Drop  No.  2.  First  stage  construction  completed 


and  Intake  flume.  Immediately  upstream 
from  the  gate  structure  Is  the  inlet  trnusition 
consisting  of  a  concrete  lined  canal  section 
and  transition.  Immediately  downstream 
from  the  powerhouse  foundation  and  outlet  of 
the  spillways  and  extending  to  the  end  of  the 
structure  is  the  tailrace  and  outlet  transition. 

I'revlous  to  the  period  of  construction, 
extensive  tests  were  made  Into  the  foundation 
of  all  the  power  drop  sites  to  determine  the 
foundation  conditions.  Test  wells,  drilled  75 
feet  below  the  canal  grade  downstream  from 
the  drops,  made  known  the  earth's  formation 
well  below  any  portion  of  the  structures. 
These  wells  at  Drops  2,  3,  and  4,  showed  that 
the  desert  sand  was  not  just  on  the  surface, 
as  it  sometimes  Is,  but  bad  considerable  depth. 
Some  of  the  wells  penetrated  to  130  feet  below 
the  natural  ground  surface  and  passed 
through  coarse  desert  sand  similar  to  that 
on  the  surface.  Occasional  thin  layers  of 
adobe  clay  were  encotmtered,  but  it  was  gen- 
erally sand  all  the  way.  At  Drop  5,  which 
is  on  the  floor  of  the  Imperial  Valley,  a  dif- 
ferent condition  was  found,  and  the  wells 
passed  through  successive  layers  of  adobe  day 
and  Colorado  River  slit. 

As  all  four  power  drops  are  similar  In 
design  and  vary  only  in  dimensions  to  fit 
the  amount  of  drop  In  canal  griulo  and  canal 
capacities,  no  attempt  will  be  made  to  describe 
the  Individual  structures,  but  the  following 
description  will,  in  general,  cover  all  the 
IX)wer  drops.  Two  drawings  for  Drop  Nm  I. 
which  are  considered  typical,  are  reprodu.  •il 
herewith. 

The  driving  of  the  timber  bearing  piles  was 
•me  of  the  more  extensive  Individual  features 
of  construction  and  a  total  of  8,204  .V)-  and  2,">- 
foot  plli's  were  driven  for  the  four  drops. 
Piles  at  Drops  2,  3,  and  5,  were  driven  with  n 
single-acting  steam  hammer,  which  was  tiseil 
with  leads  suspende<l  from  the  end  of  a  drag- 
line iMHim.  The  work  at  Drop  4  was  <li>ne 
with  a  double-acting  steam  hammer  and  n 
skid  rig.  Tlie  ground  conditions  at  all  the 
(Irojw  were  such  that  the  us»'  of  water  and  air 
Jets  was  netvssary  to  drive  the  piles  to  tlielr 
full  penetration.  At  Drop  5,  188  50-foot  plies 
were  driven  on  a  1:3  batter.  These  were 
driven  with  the  same  equipment  as  the  vertical 
pll*>8.  The  leads  sus|«>nded  fn>ni  the  dragline 
lioom  could  be  easily  set  to  drive  the  piling  on 
the  required  batter. 

The  iKiwerhouse  supBtructure.  the  portion 
conipietiHl  by  the  Bureau  of  Reclamation,  pro- 
vides a  completed  foiuidation  for  a  2  unit 
bydroeU-ctrlc  plant.  The  entln-  foundnlioii 
rests  uiMin  a  group  of  nO-foot  ttmlx-r  piling 
with  a  varied  spacing  of  from  3  to  4  feet  In 
iMilh  directions.    The  tops  of  the  piling  ex- 
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tended  above  the  grade  of  the  excavation  and 
a  reverse  filter  was  constructed  around  the 
piling,  and  over  the  entire  area  under  the 
powerhouse.  The  reverse  filter  consisted  of 
several  layers  of  graduated  sand  and  gravel 
for  a  total  depth  of  3  feet  and  6  inches.  A  12- 
Inch  layer  of  fine  sand  was  first  placed  on  the 
subgrade  of  the  excavation,  then  followed  by 
6-inch  alternated  layers  of  pea  and  1-inch 
gravel  and  a  final  18-inch  layer  of  I'/i-inch 
gravel. 

Embedded  in  the  coar.ser  gravel  is  a  drain- 
age system  composed  of  6-  and  8-inch  diameter 
cast-iron  pipe.  The  pipe  was  installed  with 
open  joints  and  the  two  sizes  were  alternated. 
This  collecting  system  feeds  to  6-inch  pipe 
lines  that  discharge  through  outlets  on  the 
downstream  side  of  the  powerhouse  and  into 
drainage  wells  located  on  the  outside  of  the 
spillway  walls.  To  hold  the  top  surface  of  the 
filter  to  a  firm  subgrade  for  the  placing  of  con- 
crete and  to  prevent  the  leakage  of  mortar 
into  the  filter,  the  entire  filter  was  covered 
with  1  inch  of  gunite. 

A  heavily  reinforced  concrete  slab  varying 
from  3  to  11  feet  in  thickness  was  placed  on 
top  of  the  piling  with  piles  embedded  In  the 
concrete  9  inches  for  Drops  2,  3,  and  5,  and  2 
feet  for  Drop  4.  On  top  of  this  slab  were  con- 
structed the  substructure  portions  of  the  walls 
of  the  powerhouse  and  the  outlet  .sections  of 
the  draft  tubes.  The  walls  were  completed 
to  an  elevation  well  above  the  water  surface  in 
the  canal  downstream  from  each  drop.  Open- 
ings were  left  in  the  center  of  each  unit  for 
the  future  installation  of  steel  draft  tube 
liners.  In  these  recesses  anchor  bolts  and 
supports  are  provided  to  facilitate  installa- 
tion. Cast-iron  drainage  pipe  and  electric  con- 
duits are  embedded  in  the  substructure  for  the 
future  power  plant. 

On  all  portions  of  the  substructure  that  will 
be  added  to  in  the  future,  and  where  the  junc- 
tion of  the  two  stages  of  construction  will  be 
subject  to  water  pressure,  stainless  metal 
water  seals  have  been  provided  to  increase 
the  watertightness  of  the  future  construction 
joint.  Reinforcing  steel  dowels  have  been  left 
protruding  sufficiently  to  tie  into  future  con- 
struction. At  the  outlet  of  the  six  draft  tubes, 
steel  guides  and  bronze  seals  have  been  in- 
stalled for  the  operation  of  bulkhead  gates 
that  will  be  used  to  seal  the  draft  tubes  and 
permit  dewatering  for  future  construction 
purposes,  and  for  maintenance. 

The  intake  flume  when  completed  will  serve 
as  a  forebay  and  penstocks  for  the  completed 
powerhouse.  Only  sufficient  work  has  been 
completed  by  the  Government  on  this  part  of 
the  structure  to  permit  the  flow  of  water 
through  the  spillways.  At  Drops  2,  3,  and  4, 
the  foundation  for  the  flumes  consisted  of  a 
heavily  reinforced  concrete  slab  that  varied 
in  thickness  from  18  inches  at  the  upstream 
end  to  30  inches  at  the  powerhouse  foundation. 
The  slab  was  placed  on  natural  ground  and 
upon  thoroughly  compacted  backfill  that  was 
placed  after  the  completion  of  the  powerhouse 
foundation.    A  reverse  filter  was  provided  for 
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Power  Drop  No.  3.  Inlet  of  drop  and  gate  structure 


Power  Drop  No.  4.  First  stage  construction  completed 
Power  Drop  No.  5.  Showing  excavating,  pile  driving,  and  well-point  system 
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under  the  slab  udjtuviit  to  tho  i>owerhouse 
fuundatioii,  tliut  extends  the  entire  width  of 
the  flume.  Drainage  pipe  was  emliedded  in 
the  Alter,  similar  to  that  under  the  power- 
boatie  foundation,  and  discharge  is  made  into 
the  iqilllway  channel. 

The  less  stable  ground  conditiuns  at  Drop 
No.  5  required  a  foundation  of  dexign  differing 
from  those  provide«l  at  other  dro|i8.  A  double 
8lab  rests  u|>on  the  piling,  the  two  slabs  being 
separated  by  cross  walls,  forming  a  cellular- 
constructed  single  slab.  Before  the  top  slab 
was  placed,  the  cells  were  fllled  with  com- 
pacted material  obtained  from  px<-avation. 

On  top  of  the  foundation  slal>s,  the  outside 
walls  of  the  flume,  which  also  constitute  one 
side  of  the  spillway  channel,  wer«>  partially 
r«>nipleted  to  a  height  sufficient  to  (K'rmit  the 
flow  of  water  down  the  spillway  channels.  In- 
verte«l  keys  and  dowel  reinfon-iiig  steel  were 
provided  for  the  future  construction  of  the 
division  walls  between  the  penstix-ks  and  trash 
racks. 

Spilliraii  VhnnncU 

The  spillway  channels  on  each  side  of  the 
structure  consist  of  a  chute  and  stilling  jkhiI 
with  capacities  for  7,600,  7,400,  7.100,  and 
4,300  f)econd-fe«>t  for  Dro|is  2.  'X  4,  and  .''>. 
respectively.  The  bottom  slalw  of  the  chan- 
nels are  of  identical  construction  and  are 
a  continuation  of  the  foundation  slabs  of  the 
Intake  flume  and  |M>werbouse  substructure, 
though  in  some  places  thes<-  are  dividinl  by 
exiiansion  Joinl.t.  The  slopes  nf  the  chutes 
and  up|M-r  imrt  of  the  stilling  |mmiIs  are  ,'i:  1. 
This  slope  conies  Into  a  vertical  curve  at  the 
iMiltom  of  the  stilling  |kniI  from  which  the 
bottom  slab  slopes  up  to  the  tallrace  and  out- 
let slalw  on  various  sio|H>s  for  tlie  different 
drops,  varying  from  .'(.88 :1  to  0.51:1.  The 
outside  wall  of  each  chute  Is  a  cantileveriKl 
wall  with  a  wide  fooling.  The  stilling  in>oI 
walls  are  buttn-sseil  and  rest  u|Mm  a  slab  that 
is  a  contlniuition  of  the  stilling  ihmiI  and 
powerhouse  foundation  slalw.  To  aid  in  the 
dissipation  of  energy,  dentated  sills  and  baffle 
piers  are  constnicteil  at  the  iKittom  of  stilling 
pools.  To  protect  the  silts  and  piers  from 
eronion  that  might  occur  due  to  high  velo<-ity, 
the  edges  that  are  siibjecle<l  to  this  influences 
are  protect<-<l  with  structural  sle<-l  plates  and 

The  gate  stmctnm  will  control  the  flow  of 
water  through  the  drop.  For  I>ro|is  'J.  :<.  and 
4,  provision  has  Iteen  maile  for  10  radial  gates, 
and  for  Drop  r>,  K  gales.  The  '1  gates  at  each 
end  of  the  gate  structure,  control  the  dis- 
charge of  water  into  the  spillway  channels, 
and  have  lM-4-n  installeel  by  the  (lovernment. 
Tlie  remaining  gates  an-  for  the  power  plant 
and  will  In-  lnstalle<l  by  the  lm|ierlal  Irriga- 
tion DIstrlit  when  tlie  generating  machinery 
Is  Installeil.  Tlie  end  gates  are  aiiloniatically 
c<>ntroll»-d  by  coiinterwi-ighls  ami  floats,  the 
elevation  of  the  gat«>s  being  determinetl  by 
the  elcTation  of  the  water  in  the  float  well. 
Which  Is  established  by  an  adjustable  weir; 
the   other   gates   are   operate<l    by    electrical 


boi.sts.  The  automatic  gates  arc  so  arranged 
that  they  can  also  be  operated  mechanically, 
if  necessary. 

The  Inlets  to  the  structures  consist  of  a  short 
length  of  concrete-liiUMl  canal  connnected  to  the 
gate  structure  by  a  transition  section.  The 
sides  and  bottoms  are  constructed  In  varied  di- 
inensiomKl  .sections  having  exiiansion  Joints 
between  adjacent  sections.  The  expansion 
Joints  are  formed  with  riiblier  water  stops  and 
premoldtHl  tiller  material  which  prevents  leak- 
age through  the  Joint  and  permits  movement 
for  exiiansion  and  contraction.  The  Joints 
were  spaced  at  locations  that  serve  to  prevent 
or  re<luce  concrete  crac-klng  as  mu<-h  as  pos- 
sible. To  redutv  s<'«'piige  and  to  prevent  the 
piping  effect  of  water  under  the  structure,  a 
cut-off  wall  extends  across  the  full  width  of 
the  stnicture  at  the  up.Ktream  end  of  the  Hmnl 
canal.  The  cut-off  wall  consists  of  40-foot 
steel  sheet  piling  with  a  6-foot  concrete  cap  on 
top  that  was  constructed  mouollthically  with 
the  canal  lining. 

The  outlets  from  the  structures  are  com- 
posed of  tallrace  and  transition  se<'tl<>ns.  The 
tallrace,  imniediiitely  below  the  outlet  of  the 
draft  tulH>s  and  the  stilling  imkiIs  of  the  spill- 
way channels,  is  of  rwtangular  cross  section 
with  buttressed  vertical  walls  on  the  sides. 
The  bottom  Is  pavetl  with  a  reinforc«Hl-concrete 
slab  varying  from  12  to  18  inches  in  thickness. 
Sills  of  ,'i-foot  height  extend  from  the  sides. 
Tlie  transition  section  is  of  construction  simi- 
lar to  that  of  the  upper  transition  with  a  cut- 
off wall  of  10-f(x)t  steel  sliet-t  piling  extending 
the  full  width  of  the  stnicture.  The  sides  and 
Iwttoms  were  constructed  In  variwl  (liinen- 
sione<l  sections  with  expansion  Joints  lietween 
the  adjacent  sections. 

Con»trucUon 

The  constnietion  was  executed  by  contract 
under  four  s<-he<lules,  each  drop  comprising 
one  sclKiltile.  Hids  were  oiiened  on  February 
l,"i,  UW",  and  contracts  were  awardetl  to  the 
lowest  bidders.  The  construction  work  at 
Dro|is  2  and  ,"}  was  iierformed  by  the  I'leasant- 
Ilasler  Construction  Co.,  and  Drops  4  and  S 
were  c<instructed  by  Prank  J.  Kcriian  and 
John  King. 

Tlie  mclliiHls  of  construction  for  the  differ- 
ent dro|iH  were  quite  similar,  varying  slightly 
with  the  different  ty|H>s  of  e<|ui|iment  of  the 
two  contractors.  Tlie  excavation  for  Dro|is  2 
and  .1  was  acToniplislieil  with  a  2-yard  drag- 
line and  a  bulldozer.  Drop  4  was  imrtly  ex- 
cavnti-fl  with  a  tlirci'-fourths-yiinl  .Saiierman 
slack  line  and  the  remainder  was  removed  by 
dump  trucks  which  were  loiide<l  with  a  small 
dragline.  Drop  .'»  was  excavated  |iiirtly  with 
a  2-yanl  dragline  and  flnlshe<l  with  a  smaller 
machine  dumping  Into  iliinip  trucks. 

The  iMittoni  of  llie  iMiwerhouse  excavation  at 
Dn>|m  4  and  .I  was  at  a  considerable  depth 
behiw  the  natural  water  level,  ami  an  exten- 
sive dewaterlng  system  was  installed  at  both 
atrtictun-s.  At  Drop  4  it  iHNiinie  necessary  to 
lower    the    ground-wnter    elevation    approxi- 


mately 28  feet.  A  system  of  well  iioiiils  was 
utilized  and  the  texture  of  the  ground  was 
sufficiently  open  to  permit  the  flow  of  water 
to  the  points  so  that  no  great  difliculty  was 
encountered  In  dewatering.  The  number  of 
jxilnts  used  was  varied  to  fit  conditions  as 
construction  progressed  and  apiiroximately  100 
was  the  average  number  required.  The  head- 
er lilies  were  attached  to  three  6-inch  vacuum 
pumps.  By  the  use  of  valves  in  the  heiidi  i- 
lines,  the  entire  system  could  Ik'  pumpe<l  hy 
either  one,  two,  or  three  puni|is.  After  the 
water  had  be»m  lowered  to  the  bottom  of  the 
excavation,  the  average  discharge  of  all  the 
pumps  was  450  gallons  per  minute.  Some  of 
the  water  was  divertwl  and  used  in  Jetting 
o|ienitions  upon  foundation  piling.  The  por- 
tion of  the  well-iiolnt  system  that  was  under 
tlie  concrete  foundation  was  left  In  position 
when  the  concrete  was  placed.  Pumping  was 
continued  until  all  construction  was  completed 
to  a  ixiint  above  the  original  ground  water 
elevation  and  then  that  |H>rtioii  of  the  de- 
watering  system  outside  the  structure  was 
removed. 

The  nature  of  the  terrain  at  Drop  5  was 
such  that  dewaterlng  operations  were  con- 
ducteil  in  a  different  manner  from  those  at 
Drop  4.  It  was  necessary  to  lower  the 
ground-water  elevation  36  fe«'t.  A  well-point 
system  somewhat  similar  to  that  used  ;ii 
Drop  4  was  installed,  but  the  porosity  of  iIh 
silt-laden  sand  was  not  sufficient  to  permit  \h>' 
flow  of  water  to  the  iiolnts  as  quickly  as  w:i-< 
required.  Before  the  well  points  would  c"! 
lect  liny  water,  it  was  iie«>ssary  to  embed  ili>- 
Iiolnts  in  coarse  sand  and  flue  gravel  to  ovi  i 
come  the  obstruction  prewntc<i  by  silt.  I" 
spe<*<l  up  the  dewaterlng.  o|M'n-sunip  pum|iiiii: 
was  res«rte<l  to.  When  the  water  surface  m 
the  excavation  was  lowered  faster  than  I  In- 
ground  water  was  lieing  lowered  by  the  wt-U 
IMiints,  .slides  <M-<-urn'd  on  the  sides  of  tln- 
ex(-avation  and  wiMxIen  sli(>(>llng  was  driven 
at  some  pla<-es  to  corrj-ct  this  condition. 
Wlieii  the  excavation  and  pile-driving  was 
c<miplet(-<i  and  the  rever.se  filter  was  place<l. 
water  was  |)uni|N-4l  direct  from  the  reverM- 
filter.  By  the  (-ontlnuiHl  |iuin|iing  from  the 
well  iMiints  and  from  the  revenw-  filters,  the 
construction  area  was  sufficiently  dewatere<l  i>> 
|M>rmit  the  |ila<  ing  of  (-<increle.  As  soon  a- 
the  structure  was  (-onipleltsi  alsive  the  natural 
ground  water  elevation,  the  well  p<iints  wik' 
pulle<I  and  |iiiiiipliig  was  continued  from  tlu- 
n-verse  filter  only.  Tin-  average  total  piinip 
dis4-harge  to  k<-<-|i  (lie  construction  area 
dewaler«-<l  was  l,'i0  gallons  per  minute. 

Kvinforvrd  Concrrle  Work 

The  construclion  of  the  n-lnforced  ctincn-ti- 
imrtion  of  the  ilro|is  followed  usual  niullnr 
and  no  unusual  prolilems  were  encounlercti 
that  an-  not  ordinarily  fcmiid  in  heavy  rein 
forced  concnMe  work.  For  the  four  |S)W>  r 
dro|H<  ,'(8,861  cubic  yanls  of  «-oncrete  were 
lplai-<-<l  in  which  then-  wen-  0X»..*i87  pounds 
{Conlinnrd  on  txiV  ^2) 
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Umatilla  Farm  Cooperatives 

By  WILLIAM  L.  TEUTSCH,  Assistant  State  County  Agent  Leader,  Oregon  State  College 


THE  most  completely  orgniiized  community 
for  cooperative  marketing  In  the  United  States, 
that  is  how  Oregon  marketing  authorities  re- 
fer to  the  Hermiston  District,  located  In  the 
lieart  of  the  Umatilla  Reclamation  project  In 
Umatilla  County,  Oregon.  Eighty  percent  of 
the  farmers  on  the  project  and  In  the  Hermis- 
ton area  are  members  of  one  or  more  pn>dui-er- 
■owned  and  controlled  cooperative  associations. 
This  record  compares  favorably  with  that 
greatest  of  cooperative  countries,  Denmark. 

The  list  of  cooperative  associations,  some  of 
which  have  been  in  existence  for  more  than  l.~ 
jears,  include  the  Farm  Bureau  Co-op  which 
Iiandles  feeds,  seeds,  and  fertilizers ;  a  co- 
operative oil  company  which  handles  gasoline 
and  oil :  the  Umatilla  Cooperative  Creamery, 
Including  a  cold-storage  locker  department : 
Hermiston  Co-op  Laundry  and  Cannery ;  the 
'Orange  Cooperative,  devoted  to  merchandising 
of  hardware  and  farm  machinery ;  the  Her- 
miston Mercantile  Cooperative,  groceries : 
■Eastern  Oregon  Turkey  Growers  Assoclotlon : 
Hermiston  Federal  Farm  Credit  Union ;  and 
the  organization  most  recently  formed  under 
the  RE.\,  the  Umatilla  Electric  Cooperative 
Aasociatlon.  In  addition,  of  course,  there  is 
the  Umatilla  Reclamation  project  Itself,  which 
In  effect  likewise  Is  a  cooperative. 

Thus  In  this  rural  community  of  Irrigated 
farms  every  major  commodity  produced  finds 
Its  outlet  to  market  through  a  producer-owned 
and  controlled  association.  Likewise,  in  sub- 
stantial measure,  the  product  which  farmers 
must  ase,  even  Including  credit,  can  be  ob- 
tained through  a  producers-owned  association. 
It  Is  a  situation  so  unique  in  the  entire  Pa- 
dflc  Northwest  that  I  sought  the  answer  from 
the  local  pioneers  and  leaders  In  this  coopera- 
tive movement  as  to  why  such  pn)gre88  had 
been  made  in  the  Hermiston  area.  A  sum- 
mary of  the  answers  to  this  question.  If  thes<> 
«an  be  sammarised,  would  go  like  this: 

"Economic  necessity  force<l  us  Into  coopera- 
tion in  order  to  remain  here  and  have  for 
our  families  more  of  the  good  things  of  life, 
with  a  resultant  higher  standard  of  living. 
The  results  are  evident  In  individual  and 
community  liettennent." 

One  of  the  early  re<>lnmation  developmentN, 
the  Umatilla  project  opened  for  settlement  In 
IWrr,  Is  locnieil  on  ctierse  aandy-loam  soil  with 
«  low  dnty  of  water.  The  rbaracterlstlc  nils- 
take  of  early  agricultural  development  of  loo 
small  farm  units  was  evident  here.  As  lute 
as  1026  the  500  forms  in  the  project  average<l 
only  about  26  acres  of  cropland  per  farm. 
The  cooin'raelve  movement,  in  the  opinion  of 
Hermiston  lenders,  has  enableil  them  to  over- 
«aiM,  in  a  snhatantlal  measure,  these  handl- 
capa.    Although  there  ore  about  1,000  farms 


In  the  Hermiston  urea,  and  only  half  of  them 
on  the  project  proper,  the  Impelling  force  and 
leadership  In  this  cooperative  movement  came 
from  the  project  farmers. 

"See  our  local  banker,"  was  the  statement 
which  several  cooi)erutlve  leaders  made  to  me. 
"F.  B.  Swuyze,  our  local  banker,  has  financed 
and  has  l>een  Intimately  aasoclated  with  most 
of  these  cooperative  eftorts.  He  will  be  able 
to  tell  you  to  what  extent  these  organizations 
have  been  financlully  successful."  I  sought 
out  Mr.  Swayze,  who.  Incidentally,  came  to 
HermLston  when  it  was  a  sagebrush  fliit  in 
1900  and  started  the  first  bank  In  a  humble 
stnicture  on  the  site  where  the  present  flue 
stone  structure  stands.  This  bank  has  been 
open  every  banking  day  since  that  time  and 
even  did  not  close  its  doors  during  the  Itank 
holiday  of  1983. 

"Farmers  In  the  community  have  received 
a  higher  percentage  of  the  consumers'  price 
and  many  services  through  cooperation  which 
they  could  not  otherwise  have  afforded,"  Mr. 
Swayze  told  me.  "I  have  been  Interested  in 
and  supported  this  cooperative  development 
purely  as  a  business  proposition.  These  co- 
operatives have  provided  a  way  by  which  we 
have  built  the  community  and  widened  our 
trade  territory." 

The  Farm  Bureau  Cooperative,  which  in  u 
recent  year  did  $147,000  worth  of  business, 
with  approximately  800  active  members,  was 
organized  in  1924  and  incorporated  under  the 
Oregon  cooperative  laws.  This  orgnnizntion, 
according  to  H.  M.  Sommerer,  present  man- 
ager and  one  of  the  orgniiizers,  grew  out  of 
a  simple  proiwsltlon  whereby  farmers  pooled 
their  orders  for  feeds  and  coal.  "The  late 
C.  J.  Herd,  marketing  specialist  for  the  Oregon 
State  College  Extension  Service,  wns  u  great 
help  to  us  In  setting  up  our  organization  on 
a  sound  Itasis,"  Mr.  Sommerer  said. 

Bearing  out  Mr.  Sommerer's  statement,  the 
annual  reiKirt  of  the  Umatilla  County  agent 
In  1923  shows  that  this  matter  was  first  dis- 
cussed at  a  meeting  of  dairymen,  at  which 
time  the  county  agent  |)olnted  out  the  poor 
economic  system  under  which  dairymen  were 
hn.ving  tlii'lr  fcMMl.  Tliey  were  purchasing  only 
2  or  3  sjicks  ut  u  time  on  credit,  rind  pnying 
about  ;iO  [M-n-ent  higher  prices  than  nec«'s,sary, 
and  the  dealers  were  not  making  nny  money 
either.  That  year,  the  county  agent  reimrt 
shows,  the  Bunk  of  Hennlston  and  the  Farm 
Bureau  elT<fte<l  an  arrangement  for  buying 
In  quantity  for  cash.  Three  hundre<l  twenty- 
five  tons  of  feed  were  purchase<l  and  180  tons 
of  coni,  with  a  saving  amounting  to  |2,7nO. 
That  was  the  foreniruier  of  the  present  sue- 
(■«-ssful  busln(<ss,  a  concern  which  now  has  a 
net  worth  of  approximately  990,000. 


Cooperative  Service  Station 

An  Important  department  of  this  Farm  Bu- 
reau, recently  added.  Is  the  cooperative  service 
station.  It  serves  more  than  500  members, 
selling  gasoline,  oils,  tires,  etc.,  at  going  retail 
prices  and  has  been  able  to  distribute  a  divi- 
dend to  members  amounting  to  approximately 
10  percent. 

The  Umatilla  Cooperative  Creamery,  or- 
ganized on  April  10,  1931,  as  one  of  the  units 
of  the  Interstate  Associated  Creameries,  the 
central  marketing  agency  for  cooperativi- 
creameries  in  Oregon,  has  been  an  outstanding 
success.  Starting  with  189  meml)ers,  the 
association  had  420  members  on  January  1, 
1939.  Pounds  of  butter  manufactured  like- 
wise have  lncrea.sed  from  371.000  pounds  the 
first  year  to  nearly  600,000  pounds  in  193'^. 
with  a  substantial  Increase  again  evident  in 
1939.  Going  prices  for  butterfat  have  lM-<n 
paid,  plant  improvements  financed,  and  in 
addition  more  than  $26,000  has  been  distrib- 
uted in  dividends  up  to  the  beginning  of  the 
current  year. 

A  cold-storage  food  locker  department,  estiili- 
lished  In  10.33  with  money  loaned  the  cream- 
ery by  other  cooperative  organizations  within 
the  community  provided  400  individual  locker 
boxes,  70  percent  of  which  are  iLsed  by  the 
members.  This  enables  farm  fumllies  in  the 
community  to  grow  their  own  fresh  meat, 
fruit,  vegetable  supplies,  store  them  away  In 
these  froz«>n  food  lockers,  and  have  them 
available  nt  any  time  of  the  year.  It  Is  an- 
other servlw  provided  at  minimum  cost  which 
has  hel|M>d  to  raise  standards  of  living. 

M.  G.  Hedwall  is  manager,  under  whose 
direction  the  creamery  has  lir<NidenefI  its 
service  to  the  community.  One  of  the  most 
Interi-stlng  cooperative  enterprises  of  llie 
community  is  the  cooperative  laundry  and 
cannery.  Doing  the  family  washing  was 
pretty  much  n  matter  of  drudgery  on  IIu'm- 
small  irrigiited  farms.  With  summer  temper- 
atures ranging  up  to  110°,  it  was  no  fun  to 
handle  boilers  full  of  hot  water  on  scorching 
kitchen  stoves.  The  Idea  originated  with  llie 
Farm  Bureau  Co-op.  While  orgnnize<l  ninl 
maintained  as  a  separate  unit  with  its  own 
manager,  cash  for  financing  Iho  enleriirl-c 
was  provlde^l  by  the  Fiirm  Ilureuu  <'i>i'ii. 
Starting  with  one  washing  machine  in  r.i:;i. 
six  machines  are  now  owmnl  an<l  providi- 
mo<lern  laundry  fucilities  to  17.'i  families  in 
the  community.  These  machines  are  alloll«<l 
out  In  2-hour  periiMis,  the  charge  for  wbirli 
is  85  cents.  I'racllcally  every  period  of  every 
working  day  In  the  week  is  utilized.  Il'>l 
water  is  provided  through  steam  olitulmil 
from  the  Coo|ieratlve  Creamery,  located  ili- 
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Home  of  the  farm  co-op  which  serves  800  members 


ivctly  across  the  street.  Mrs.  Baxter  Hutch- 
ison is  reported  to  have  been  the  originator 
of  this  idea  which  tools:  root  immediately 
with  other  members  of  the  Farm  Bureau 
Cooperative. 

As  the  Cooperative  Laundry   became  suc- 
cessful,  another   family   need    was   facilities 
to   can   various   food   products   produced   on 
the  farm.     Canning  equipment  was  obtained 
and  added  as  a  part  of  the  laundry.     The 
use  of  the  community  cannery  is  scheduled 
In  a  manner  similar  to  the  laundry.     Certain 
days  are  designated  for  packing  asparagus, 
tomatoes,    corn,    and   other    products.     Liast 
year   tliis  community   cannery  was   used   by 
more  than  300  different  patrons  and  the  pack 
totaled  68,836  cans.     The  greater  portion  of 
this  pack  is  for  home  use,  but  a  good  market 
has  been  developed  for  canned  goods  in  excess 
of  home  requirements. 

"What  effect  is  the  fact  that  you  now  have 
electricity  on  most  of  the  farms  having  on 
the  volume  of  business  which  the  laundry  is 
tloing?"  I  asked  Alfred  Sisson,  manager  of  the 
lilant,  one  Sunday  morning  as  he  explaine<l 
us  operation  to  me.  "It  is,  of  course,  having 
some  effect,"  he  replied,  "but  not  as  much  as 
you  would  think.  Last  year  we  had  200 
regular  users  of  the  laundry,  and  this  year  I 
estimate  we  will  have  about  175.  In  fact 
r  still  have  a  real  problem  of  scheduling 
machines  for  use  of  patrons." 

Starting  on  borrowed  money,  and  operating 
on  the  basis  of  a  service-fee  charge,  the  asso- 
ciation now  has  a  net  worth  of  $3,384.  Finan- 
cially successful,  of  course,  but  its  major  con- 
tribution has  been  its  social  value  as  much 
of  the  drudgery  of  the  individual  family  wa.sh- 
ing  and  canning  processes  has  been  eliminated 
with  this  convenience. 

Tlie  Eiistefn  Oregon  Turkey  Growers'  A.sso- 
ciation,  of  which  John  Jendrzejewski  is  presi- 
dent, which  markets  80  percent  of  the  turkeys 
produced  in  the  area,  Is  another  outstanding 
e.\-ample  of  successful  cooperation.  It  is  a 
unit  of  the  Oregon  Turkey  Cooperatives,  Inc., 
ind  markets  its  birds  through  the  North- 
R-esteni  Turkey  Growers'  As.sociation,  central 


Henry  Ott,  an  outstanding  cooperative 
leader  of  the  district 


John  Jendrzejewski 
president  of  turkey  growers 


The  modern  killing  and  dressing  plant  of  the 
Eastern  Oregon  Turkey  Growers  Association 

marketing  agency,  with  main  offices  at  Salt 
Lake  City,  Utah.  Harold  Kankin,  manager 
showed  me  through  the  new  modern  killing 
plant  which  this  association  has  just  com- 
pleted and  through  which  the  193&-40  turkey 
crop  was  handled.  Capable  of  killing,  dress- 
ing, and  cooling  out  a  carload  of  turkeys  daily, 
the  plant  is  one  of  the  most  up-to-date  to  be' 
found  anywhere  in  the  Pacific  Northwest. 
This  association  was  organized  in  1930  and 
the  first  year  handled  8,000  turkeys  for  local 
growers.  Membership  now  numbers  120,  and 
the  association  will  pack  out  during  thel93&-40. 
marketing  period  approximately  50,000  birds. 
It  has  been  a  leading  force  in  developing  the 
turkey  industry  and  in  improving  quality. 

The  most  recent  cooperative  effort  was  the 
organization  of  the  Umatilla  Electric  Coop- 
erative Association,  formed  to  take  advantage 
of  the  opportunity  to  bring  electricity  to  hun- 
dreds of  farms  for  the  first  time  under  the 
provisions  of  the  Rural  Electrification  Admin- 
istration.    On    July    16,    1938,    136   miles    of 
rural   power   lines   were   energized,    bringing 
service   to  381  users.     By  July  of  1939,   the 
number  of  users  had  increased  to  495  and  the 
miles  of  lines  energized  to  157,  with  two  or 
three  extensions  in  the  process  of  construction,, 
indicating  that  this  cooperative,  too,  is  experi- 
encing the  customary  growth.     E.  D.  Blartin, 
manager  of  the  Umatilla  project,  is  president 
of   this   association.     Thus   another   coopci-a- 
tlve  effort  brings  to  rural  homes  at  nominal 
cost  electricity,  an  essential  to  the  most  sat- 
isfying standards  of  rural  life. 

Since  January  1,  1926,  when  funds  were 
provided  by  the  Federal  Reclamation  Service,, 
the  Extension  Service  has  maintained  an  as- 
sistant county  agent  with  headquarters  at 
Hermiston.  While  the  Federal  Reclamatioa 
contribution  was  discontinued  in  1934,  an  as- 
sistant county  agent  has  been  maintained  as 
a  regular  part  of  the  county  extension  staff 
in  Umatilla  County.  In  all  this  cooperative 
effort,  the  Umatilla  County  agent,  the  assist- 
ant county  agent,  and  the  extension  specialist 
in  marketing  worked  clo.sely  with  local  people- 
in  bringing  about  these  sound  developments. 
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Always  the  policy  has  been  to  start  slowly  on 
a  sound  basis,  building  on  a  modest  start 
within  a  s<iund  flnanciiil  structure.  The  In- 
land (,'««>|)erative,  a  suw'essor  to  the  Grange 
Cooperative,  organized  in  May  1039,  handles 
hardware  and  fuel,  with  all  stock  paid  for  In 
cash.  It  has  a  net  worth  of  $5,000  and  ren- 
ders service  to  several  hundred  members. 
Likewl.se  the  Hermiston  Mercantile  Co.  co- 
opt'rative,  strictly  of  the  consumer  tyjte  han- 
dling gniceries  and  similar  commodities  for 
memlMTs,  has  oiterated  since  10^  and  does 
an  annual  bu.sin(>ss  of  approximately  $30,000 
In  thi.s  highly  compt'litive  field. 

Tlje  leaders  and  their  neighbors,  through 
their  support,  have  guided  this  cooperative 
movement  on  the  Umatilla  project  and  in  the 
territory  adjacent  to  it.  It  is  the  most  luiique 
and  extensive  in  its  .service  to  farm  families 
that  can  perhu|is  be  found  in  any  community 
in  the  rnited  States. 

Progress  at  Green  Mountain  Dam 

CONSTUICTION  work  on  the  Green  Moun- 
tain Dam,  unit  of  the  Colorado-Big  Thompson 
project  located  on  the  Blue  Ilivcr  16  miles 
southeast  of  Kremmling,  Colo.,  is  slightly 
ahead  of  schedule. 

The  temiiorary  cofferdam  was  completed  to 
sufflcient  heigtit  and  the  river  diverted 
through  the  diversion  channel  on  Deceml)er 
13,  1930  (see  attached  photograph).  Tlie  di- 
version of  the  river  marks  the  completion  of 
an  Inlet  approach  channel,  an  18-foot  circular 
diversion  tunnel,  a  l.'i'Xs-foot  circular  inlet 
shaft  (along  with  foundation  for  the  trash 
rack),  a  gate  chamber  (to  accommiMlate  two 
lOH-inch  ring-scaled  gates),  a  20-foot  diameter 
gate  hoist  shaft,  a  15-foot  Much  by  23-foot 
3-inch  nimlifled  horseshoe  outlet  tunnel  (to 
act?ommodate  two  102-inch  diameter  plate-steel 
pensto<-ks,  and  an  outlet  channel  (to  be  Inick- 
fllled  after  completion  of  the  power  plant). 

Tlie  minimum  thickness  of  the  circular  tun- 
nel concrete  lining  is  18  inches  and  that  of 
the  horseshoe  section  Is  24  inchi?s.  The  thick- 
ness of  the  concrete  lining  of  the  Inlet  shaft  is 
18  to  24  Inches.  'Hie  lining  of  the  gate  hoists 
shaft  is  IH  to  :«)  inches.  Tlie  tunnel  is  l,57.'i 
fe<>l  long;  In  addition  there  Is  177  fe<-t  of  lined 
channel  and  the  lining  was  reinforced  wher- 
ever the  character  of  Ww  ro<-k  through  which 
It  was  excavated  was  iswir.  Hie  diversion 
dlacharge,  with  l-'>  feet  free  Ismrd  on  the  cof- 
ferdam, Is  lO.OOO  s<>cond-fe<'l— nppn>ximately 
twice  the  recorded  dis<-harge. 

The  <-oncrete  gale  ping  will  Is-  plnt-ed  in  the 
diversion  tunnel  Just  ujislrenm  from  the  Inlet 
shaft  previous  to  placing  the  gales  and  pen- 
stocks. 

The  work  on  the  dam  proper  is  about  26 
percent  completi-  and  the  contractor  expects  ti» 
c<intinne  with  stripping  of  the  right  abutment, 
river  ImiI,  and  left  iibiilnieni  ihnmgh  the  win- 
ter months.  Tlie  contract  culls  for  comple- 
tion of  the  strticture  In  May  1043. 

Work  Is  Is'ing  performe<l  by  the  Warner 
Conatmctlon  Co.,  of  Chicago,  III. 


Power  Drops 

(Continued  from  page  ^8) 

of  reinforcing  steel.  The  construction  of 
forms  for  concrete  consisted  of  ply-wood 
IMtnels  made  up  in  sizes  for  easy  handling. 
The  I'ieasont-Hasler  Construction  Co.  usetl  a 
standard  imnel  of  2  by  6  feet,  and  Kernan  and 
King  used  largi'r  jianels,  varying  the  size  and 
sha|)e  to  fit  the  siieclal  re<|ulrements  of  the 
work.  The  forms  were  sup|H>rte<l  by  the 
usual  method  of  walers  and  tie  rods  with 
"she-l)olts."  The  ends  of  tlie  rods  were  not 
installed  closer  than  2  Inches  of  the  surface  of 
the  concrete. 

All  concrete  was  mixed  at  stationary  mixing 
and  batching  plants  Ux-nted  near  each  drop. 
One-yurd  mixers  were  used  and  the  concrete 
was  conveyed  from  the  mixers  in  one-quarter 
yard,  piieumiitic-tlred  buggies  over  teniis)rary 
runways.  At  Drop  4,  the  t-ontnictor  iisihI  a 
small  pumpcrete  machine  for  isolated  pours 
that  would  have  lieen  difficult  to  reach  with 
buggies.  Little  difllculty  was  experienced  in 
maintaining  a  placing  rate  of  25  cubic  yards 
|s'r  hour. 

The  concrete  was  dumped  from  the  buggies 
into  the  forms  through  metal  or  rubber  "ele- 
phant-tnnik"  chutes.  The  use  of  "elephant- 
trunk"  chutes  was  a  necessity  in  many  places 
so  that  concrete  could  lie  pluce<l  without  exces- 
sive 8<'gregatlon  occurring.  The  mix  was 
thoroughly  workjHl  by  vibration  with  alr- 
IKiwered  Internal-tyiie  vibrators  and  by  work- 
men who  puddled  the  c<increte  while  wearing 
rulilier  l«M>ts.  In  plac<>s  where  the  width  of 
the  form  did  not  iiermlt  men  to  wade  In  the 


concrete,  long  puddling  sticks  were  used.  All 
concrete  was  water-<-ured  continuously  for  14 
days  after  placement. 

The  All-Americaii  Canal  Is  located  in  a  re- 
gion with  a  hot  and  dry  climate  where  extreme 
high  temiieratures  prevail  during  the  simuner 
months.  Temperatures  of  120°  are  not  un- 
usual on  the  desert  during  the  hottest  imrt  of 
the  summer.  The  specifications  for  tlie  con- 
struction of  the  drops  provided  that  the  tem- 
jierature  of  concrete  when  lieing  place<l  should 
not  exceed  90°  F.,  and  that  no  concrete  was 
to  b»'  plai-ed  during  the  months  of  June,  July, 
August,  and  September.  By  the  contractors' 
operations  being  limited  during  the  summer 
months  and  by  the  difficulties  of  maintuining 
an  efficient  organization  during  the  bxt 
weather,  operations  were  discontinue<l  during 
the  severest  iiart  of  the  summer. 

Tlie  Imperial  Irrigation  District  has 
awarded  contracts  for  the  c-oiist ruction  of 
isiwerhouses  and  the  installation  of  turbines 
and  generators  for  one  unit  at  each  of  DrojM 
3  and  4.  These  plants  are  expected  to  be  com- 
pleted and  ready  for  o|>erati  >n  during  the 
summer  of  1940. 

Riverton  Has  Record 
Crop  Year 

B.\SEI)  u|x)n  the  \aca\  crop  data,  the  avi  r- 
age  gross  crop  return  for  the  Ulverton  proji'  t 
during  the  year  1939  was  $22.01  iier  acre — il»' 
highest  average  ever  re|iorte<l  by  the  projci  i. 
The  second  highest  average  return  was  tliiii 
of  $20.78,  for  the  year  193«.  The  latest  in- 
crease is  attributed  to  better  marketing  and 
to  Increased  yields. 


Green  Mountain  Dam 
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NOTES    FOR    CONTRACTORS 


S'X'cifi  ca- 
tion No. 


S«I 


832  .   - 

I3nr-D 


130!)  D 

nii-D. 


Project 


Tucumcari,  N.  Mex. 


Minidoks,  Idaho  . 


Bid; 
opened 


33  id)- A- 
4S5C1-A. 

131 4-D. 


44431-A. 
1319-D  . 


13a)-D, 
I318-D_ 


*5-D. 


1310-D. 


Columbia  Basin,  Wash 
Central  Valley,  Calif  .. 

---do -,.. 


Colorado-Big    Thomp- 
son, Colo. 

Central  Valley,  Calif- - 
do -- 


Colorado  River,  Tex.-. 


Parker    Dam    Power, 
Ark. -Calif. 

Columbia  Basin,  Wash 


do. 


Rio  Grande.  N.  Mex 

Tex. 
Tucumcari,  N.  Mex.  - 


Shoshone-Heart  MouD- 
tain.  Wyo. 


Boulder,  Canyon,  Ariz. 
Nev. 


Columbia  Basin,  Wash 


1322-D ;  Parker    Dam     Power, 

Ariz.-Calif. 

1312-1) Columbia  Basin,  Wash 


J'TS  Shoshone-Heart  Moun- 
tain, Wyo. 

1321-D -  Central  Valley,  Calif  -. 

1310-D Columbia  Basin,  Wash- 


12«2-U      .   .    Coloradr-Big    Thomp- 
son, Colo. 

B-3S0S8-A.-;  Columbia  Basin,  Wash 


Colorado-Big 
son,  Colo. 


Thomp- 


1939 
Nov.  16 


Nov.  27 

Dec.  II 
Dec.  IS 

Deo.  2S 
Dec.  27 

Dee.  15 

Dec.  12 


mo 

.Ian.      2 


1939 
Dec.  27 


19i0 
Jan.      4 


Jan.     5 
Jan.      2 


Low  bidder 


Work  or  material 


Name 


19S9 
Dec.  29 


1940 
Jan.     4 


Jan.     3 


1939 
Dec.  29 


Jan.      2 

1939 
Sept.  11 

1940 
Jan.      2 

1939 
Dec.  27 


Oct.    12 

1940 
Jan.     8 


Jan. 


Conchas  Canal,  station  0-t-OO  to  sta- 
tion 1342-H70:  earthwork,  tunnels, 
and  structures. 


Turbine,  governor,  and  generator  for 
Minidoka  power  plant. 


Rearing  ponds  and  drainage,  sewer- 
age and  water  systems  at  Leaven- 
worth station. 

Structural  steel  for  temporary  high- 
way underpass  at  station  4977-f- 
43.29,  Southern  Pacific  R.  R.  relo- 
cation. 

Construction  of  ofTice  building  at 
Government  camp  at  Friant  Dam. 

Weather-stripping  buildings  and 
residences  at  Estes  Park  head- 
quarters. 

Ties,  joists,  and  spacer  blocks;  lum- 
ber. 

Steel  reinforcement  bars  (2,600,000 
lbs.). 

240  upper  tracks  for  12-  by  12-foot 
bulkhead  gate  frames  at  inlet  ends 
of  outlet  conduits  at  Marshall  Ford 
Dam. 

2  crawler  cranes,  10-  and  WA-ton 
capacity. 

1  oil  purifier,  1  filter-paper  drying 
oven,  and  1  portable  dielectric 
test  set  for  Grand  Coulee  power 
plant. 

Structural-steel  framing  for  cold- 
storage  and  heating  plant  at  Leav- 
enworth station. 

3  dragline  excavators  (H,  l}4,  and 
1? 2  cubic  yards). 


One  7,^-ton,  single-motor,  traveling 
crane  for  installation  in  control 
works  of  Shoshone  Canyon  Con- 
duit. 

Aluminum  rolling  doors,  window-s, 
and  louvers  for  switch  house  units 
A-1  and  A-2-A-3,  Boulder  power 
plant. 

One  S-by  S-foot  float-operated  radial 
gate  with  service  platform,  float 
and  float-operating  equipment; 
two  5-by  5-foot  and  two  5-by  3-foot 
6-inch  radial  gates  with  hoist- 
frames  and  motor-operated  hoists. 

80.000  barrels  of  low-heat  Portland 
cement  in  bulk. 

Eleven  57-inch  motor-operated  but- 
terfly valves  for  the  spillway  sec- 
tion of  Grand  Coulee  Dam. 

Earthwork  and  structures,  laterals 
16  to  79,  and  sublaterals  and  checks. 

110,000  barrels  of  low-heat  Portland 
cement  in  bulk. 

Brass  and  copper  pipe,  bronze  fit- 
tings, valves  and  appurtenances 
for  ice-prevention  air  system  at 
Grand  Coulee  Dam. 


Construction  of  115-kilovoIt  trans- 
mission line,  Greeley  to  Fort  Mor- 
gan, Colo. 

Steel  reinforcement  bars  (7,105,000 
pounds). 


rtah  Construction  Co.  and 
Griffith  Co. 

Jaiin-Bresfi-Bcvanda  Con- 
structors, Inc. 

Brown  and  Root.  Inc 

Baldwin-Southwark  Corpo- 
ration. 

Westinghouse  Electric  and 
Mfg.  Corporation. 

David  Nygren --- 


Address 


San  Francisco,  Calif. 


Los  Angeles,  Calif.. 


-i.ustin,  Tex 

Eddystone,  Pa. 


Virginia  Bridge  Co.. 


Midstate  Construction  Co. 

Ideal  Metal  Weather  Strip 
Co. 


Long-Bell  Lumber  Co- 
do. 


Colorado    Fuel    and    Iron 
Corporation. 

.\merican  Bridge  Co 


Bay  City  Shovels,  Inc 

The  De  Laval  Separator  Co 

Wendnagel  &  Co _-. 


Link-Belt   Speeder   Corpo- 
ration. 
Northwest  Engineering  Co- 

Maris  Bros..  Inc.  — -.- 


Associated  Material  Co.. 


.\cme      Ornamental     Iron 
Works.- 

Schmitt  Steel  Co 

Machinery  Builders,  Inc 


Monolith  Portland  Cement 
Co. 


Commercial  Iron  Works. 


Taggart    Construction    Co. 
and  Charles  M.  Smith. i* 


Pacific  Portland  Cement  Co 
Barnett  Fuel  &  Oil  Co 


Consolidated  Supply  Co- 
Crane  O'FallonCo 


-do. 


Consolidated  Supply  Co, 
Crane  O' Fallon  Co 


Larson  Construction  Co.i'- 
Bethlehem  Steel  Co - 


Power  transformers,  switching  equip-,  Pennsylvania   Transformer 
ment,  step-voltage  regulators  and  '      Co. 

lightning  arresters  for  the  Brush,  ' do .  - 

Fort  Morgan,  and  Wiggins  sub-    ....do 

stations. 


Denver,  C0I0-. 
Seattle,  Wash. 

Denver,  Colo 

Fresno,  Calif-., 
Boulder,  Colo. 


San  Francisco,  Calif, 
-do. 


Denver,  Colo- 
do 


Bay  City,  Mich- 
Chicago,  ni 


-do. 


-do- 


do 

Philadelphia,  Pa 


Los  Angeles,  Calif., 
Seattle,  Wash 


Portland.  Oreg 

Long   Island   City, 
N.  Y. 


Los  Angeles,  Calif-. 
Portland,  Oreg 


Cody,  Wyo- 


San  Francisco,  Calif. 
Denver,  Colo 


Portland.  Oreg-. 
Denver,  Colo.-. 


-do- 


Portland,  Oreg. 
Denver.  Colo- 


San  Francisco,  Cnlif. 


Pittsburgh,  Fa.. 


. do- 
do- 


F.  0.  b.  Eddvstone,  Pa., 
and  Roekford,  111. 

F.  0.  b.  East  Pittsburgh, 
Pa. 


F.  0.  b.  Pollock,  Calif- 


F.  0.  b.  Coquille,  Oreg., 

---do 

F.  0.  h.  Friant,  Calif.; 

discount  },i  percent  on 

$0.17  less. 


Discount  ^  percent- 
do 


F.  o.  b.  Odair,  shipping 
points  Poughkeepsie, 
N.  Y.,  Philadelphia, 
Pa.,  and  Newark,  N.  J. 


F.  0.  b.  Cedar  Rapids, 

Iowa. 
F.  0.  b.  Green  Bay,  Wis. 


$562, 027. 00 


1.  309,  5S2.  00 


'  74.  400.  00 
<  69,  720.  00 


i  76,  420. 00 
126,945.05 


19,  319.  00 
1.059.00 

'  10,  560.  90 

«  10.  150.  09 
69  900.  00 

31,911.00 

'  7,  700.  00 
«  12,  000.  00 

•  5,  300. 00 

2,  845. 00 

'8,760.00 
1"  29,  800.  00 

2,150.00 

I  4,  440.  00 

'  4,  750.  00 

'  092. 00 
»  1,  702.  00 


109,  600. 00 
26,  491. 00 

239,  909. 95 

147,  400.  00 

'  1, 694. 35 

»  2, 234. 13 
11  433.  46 

"  3,  095.  78 
n  2,  082.  77 

n  1, 142.  26 
33,  364. 50 

I  23,  500.  00 


»  143,  632. 50 
1  21,  372. 00 


«  30, 686. 00     F.  0.  b.  Fort  Morgan. 
»  23.  229. 00     F.  o,  h.  Wiggins 


F.  o.  b.  Oakland,  Calif.; 
discount  1  percent. 


Contract 
awarded 


Discount  }4  percent. 
Discount  1  percent.. 


F.  0.  b.  Monolith,  Calif 


F.  0.  b.  Sacramento - 


F.  0.  b.  Odair:  discount 

1  percent. 

do - 

F.  0.  b.  Odair;  discount 

2  percent. 

...do 

F.  o  b.  Odair;  discount 

1  percent. 

F.  o.  b.  Odair;  discount 

2  percent. 


F.  0.  b.  Odair;  discount 
}'i  percent  b.  p.  v.; 
shipping  point,  Seattle 
.-.do -, 

F.  o.b.  Brush 


1940 
Jan.     4 


Do. 


Do. 

Jan.     3 


Do. 
Do. 


Jan. 
Jan. 


Jan. 


Do. 
Do. 


Jan.    12 

Jan.    16 
Do. 

Jan.    15 

Do. 

Jan.    19 
Do. 

Jan.    18 

Jan.    17 

Jan.    16 

Jan.    18 
Jan.    19 


Jan.  19 

Jan.  20 

Jan.  24 

Jan.  23 


Jar.    24 
Jan.    22 


Do. 
Jan.    24 


1939 
Dec.   11 


1940 
Jan.    30 


Do 
Dj. 


Do. 

Do. 


'  Schedule  1. 

'  Schedules  2,  3,  and  4. 

'  Schedule  5. 


<  Schedules  1  and  2.        ;  Item  1.  '« Items  2  and  3.        "  Item  5.  "  Originally  awarded  to  the  Bushman  Construction  Co.  of  St.  Joseph.  Mo., 

'.Schedule:!.  s  item  ?.  "  Item  3.  "Item".  who  was  allowed  to  withdraw. 

«  Schedule  2.  « Items  1,  2,  and  3.        i>  Item  4.  "  Low  bidder  was  Frank  L.  f;ybach,  who  refused  to  execute  a  contract. 
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Combine  Business  with  Pleasure  in  Tree- 
Planting  on  the  Farm 


By  ROBERT  B.  BALCOM 


MANV  farmers  on  reclamation  projects  con- 
sider trees  a  nuisance  and  give  little  thought 
to  what  trees  can  do  for  them.  Tree  planting 
can  be  made  both  a  pleasure  and  a  good  busi- 
ness proposition.  If  properly  placed,  trees 
win  do  a  double  duty  on  the  farm — protect  and 
beautify. 

What  can  trees  do  for  the  farm?  They  will 
protect  crop  land  from  erosion,  shelter  or- 
cbard.s  and  gardens,  redure  costs  in  feed  lots, 
beautify  nnd  shade  the  home  grounds,  keep 
the  home  and  other  buildings  warmer  in  win- 
ter and  cooler  in  summer,  supply  lumber  and 
fuel,  protect  wildlife,  and  help  to  create  the 
Intangible  something  that  makes  a  house  a 
home  and  living  a  pleasure. 

TnK>s  arc  needed  for  protection  of  crop  land 
much  more  in  some  sections  of  the  country 
than  In  others.  Where  the  soil  is  light  and 
sandy  and  the  area  is  subject  to  strong  winds, 
trees  perform  the  greatest  usefulness.  Soil  of 
this  type,  although  it  may  be  fertile  and  ca- 
pable of  producing  good  crops.  In  the  more 
exposed  areas  often  will  not  lie  still  long 
enough  to  mature  a  crop.  The  fine  sharp  par- 
ticles of  sand,  driven  against  tender  new 
plants,  act  like  a  sand-blasting  machine,  cut- 
ting off  the  young  plants  or  stunting  their 
growth.  Crops  are  completely  blown  out  or 
are  covered  up  by  the  blowing  soil.  Seeds  are 
uncovered  or  are  covered  so  deeply  the  new 
shoots   cannot    reach    the   surface.     Both    of 


these  conditions  may  occur  in  the  sumo  field. 

When  this  transferring  of  top  soil  takes 
place,  it  leaves  "blow  outs"  and  mounds  on 
the  surface.  Much  work  is  then  necessary  to 
put  the  land  in  siicli  condition  that  irrigation 
will  give  the  required  even  penetration  for 
growing  fine  croj);-.  And  there  is  no  assurance 
the  soil  will  remain  stable.  In  addition,  the 
fertile  top  soil  blown  into  ditches  or  waste 
areas  not  only  ninkes  additional  work  for  a 
farmer  in  ki-eping  his  ditches  clean  but  uiiiy 
mean  the  total  loss  of  the  best  soil  on  the 
farm.  Even  on  the  heavier  types  of  soil,  dust 
can  be  seen  blowing  from  a  piowtnl  fleld  in  a 
high  wind,  taking  the  best  soil  from  the  farm 
unit. 

Will  trees  prevent  all  this?  We  cannot 
say  that  trees  are  the  panacea  for  all  the 
harm  that  may  be  caused  by  winds  on  sandy 
lands,  but  with  their  use  many  of  the  ill  effects 
can  be  overcome.  Tests  indicate  that  a  tree 
belt  gives  protection  for  a  distance  about  20 
times  its  height  ond  some  shelter  for  a  greater 
distance.  Trees,  to  be  effective  as  a  wlnd- 
l)reuk,  should  be  planted  to  supply  protection 
from  the  prevallinK  winds.  Where  the  pre- 
vailing winds  are  from  the  north  and  west, 
windbreaks  should  bo  planted  along  the  north 
and  west  of  ex|xised  fields.  In  areas  subject 
to  hot  drying  winds  from  the  south,  it  is  de- 
sirable to  have  a  Itelt  of  trees  on  the  south 
edge  of  the  fields. 


This  bleak  farmhouse  needs  the  protection  of  trees  and  shrubs 


A  windbreak  for  protecting  cropland  should 
consist  of  three  or  more  rows,  planted  in  stHir- 
step  fashion.  If  many  rows  can  be  plain  <  i 
tall  varieties  should  be  placed  in  the  ccin.  i- 
and  smaller  bushy  types,  on  each  side.  Wh.  ii 
circumstances  limit  the  break  to  three  or  four 
rows,  the  small  trees  should  be  on  either  the 
outside  or  inside.  Most  of  the  taller  kliuls 
of  trees  eventually  lose  their  lower  limbs, 
tlirough  self-pruning,  because  of  the  close  spac- 
ing necessary  in  a  windbreak.  Rows  of  busliy 
species  should  be  placed  closer,  thus  prevent- 
ing undercurrents  from  coming  tlirou^li. 
Trees  should  be  spaced  farther  apart  on  dry 
than  on  irrigated  land.  Under  Irrigation,  ilio 
rows  should  be  spaced  8  to  12  feet  apart.  Tlio 
trees  which  ultimately  will  grow  larger  sluiuld 
be  placed  8  to  12  feet  apart  in  the  row,  but  it 
of  the  shrub  typo,  the  trees  should  be  4  to  0 
feet  apart  in  the  row. 

Along  with  winbreaks  other  good  con8<>i\:i- 
tion  practices  should  bo  employetl,  such  ;is 
strip  farming  and  deep  listing  of  full-plowiil 
fields  at  right  angles  to  the  prevailing  wimls. 
These  extra  precautions  should  be  taken  in 
any  event  until  the  trees  have  made  sntticinit 
growth  to  break  the  wind. 

Plant  Native  Ticet 

The  early  discouragement  encounteretl  by 
farmers  in  tree  planting' was  perhaps  in  ivirt 
the  result  of  selecting  the  wrong  kind  of  trcts. 
If  possible,  native  trees  or  species  that  have 
been  tried  locally  and  found  to  be  hardy  should 
be  plantetl ;  trees  grown  locally  arc  usuniiy 
better  becau.«e  they  are  accllmate<l.  Tncs 
grown  from  seed  gathered  in  or  around  ilio 
project  should  be  equally  suc-cessful.  L'suiiUv 
the  county  agricultural  agent  can  supply  a  li'-t 
of  trees  suitable  for  planting  in  each  locality. 
The  kind  of  tree  to  use  depends  on  the  animal 
rainfall  or  amount  of  irrigation  water  mail- 
able, types  of  soil,  and  the  location  and  I'lir- 
pose  of  the  trees.  In  the  Orcat  I'lalns  Siaii  s, 
any  of  the  following  deciduous  trees  (ini-i 
that  shed  their  leaves  each  fall)  can  Ih-  u-k<] 
for  the  taller  types — American  elm,  hacklx'i  r.v, 
honey  locust  (thornless  variety  prt>ferrrili. 
Cottonwood  (where  plenty  of  water  is  a\inl- 
ultle),  nnd  green  nsh.  The  cottonwood.  wliile 
fast  growing,  is  short  lived  at  best.  It  is  some- 
times  used  to  good  advonlage  as  a  nurse  tire, 
Riving  quick  protection  to  the  flcUl  and  ilic 
slower  growing,  long-llve<l  trees  planted  ad- 
jacent to  It  in  the  belt.  For  n  shrub  row  w^e 
Chinese  elm,   Russian   olive,   mullM-rry.   wild 
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plum,  and  chokecherry.  If  any  of  the  three 
latter  are  planted,  they  will  give  fruit  as  well 
as  protection. 

The  most  important  type  tree  for  any  wind- 
break is  the  evergreen.  In  areas  where 
drought-resistant  species  are  needed,  perhaps 
the  two  best  are  the  red  cedar  and  ponderosa 
pine  (sometimes  called  western  yellow  or  bull 
pine).  To  some  people  the  name  evergreen 
applies  to  a  definite  tree  as  the  pine,  fir,  or 
spruce.  Actually,  it  defines  a  group  of  trees 
which,  as  the  name  implies,  retain  their  leaves 
or  needles  winter  and  summer :  they  are  "ever 
green."  Every  field  windbreak  should  have 
at  least  one  row  of  evergreens  and  homestead 
windbreaks  should  have  two  or  more. 

The  transplanting  and  care  of  the  narrow- 
leaf  evergreen  type  of  tree  is  generally  less 
understood  than  that  of  the  broadleaf  de- 
ciduous variety.  As  a  result  there  have  been 
more  failures  with  evergreens  and  subse- 
quently fewer  planted.  However,  no  failures 
should  result  if  it  is  remembered  that  the  sap 
in  evergreens  is  a  resinous  fluid  which  hardens 
readily  in  the  roots  when  they  are  exposed  to 
the  air,  causing  "stoppage  of  the  arteries"  and 
that  care  to  avoid  such  exposure  must  be  taken 
when  balling  evergreens  for  transplanting. 
Balling  is  accomplished  by  digging  a  trench 
around  the  tree  and  wrapping  burlap  around 
the  piece  of  earth  encasing  the  roots.  This 
burlap  is  particularily  necessary  if  the  soil  is 
sandy  and  difiicult  to  keep  from  falling  ofC  the 
root-s,  or  if  the  tree  is  to  be  shipped  or  hauled 
any  distance.  Seedlings  are  sometimes  trans- 
planted without  balling,  but  the  roots  must  be 
protected  by  wet  burlap.  Trees  transpire  or 
give  out  moisture  through  their  leaves.  As 
evergreens  retain  their  leaves  throughout  the 
year,  they  are  really  never  completely  dor- 
mant. For  this  reason,  new  plantings  should 
be  protected  from  wind  and  sun  at  any  season 
of  the  year.  Burlap  can  be  staked  around 
them,  or  for  seedlings,  shingles  can  be  placed 
arouHd  them,  in  much  the  same  manner  that 
young  tomato  plants  are  protected. 

Other  Windlrcak  Advantages 

Trees  can  assist  in  the  conservation  of 
moisture  by  preventing  snow  from  being  blown 
off  the  fields.  It  is  a  too  familiar  sight  to  see 
land  swept  bare  of  snow.  If  the  land  is  un- 
protected by  a  windbreak  the  falling  snow  is 
blown  into  ditches  and  behind  banks,  where 
no  good  can  be  derived  from  it.  Evergreen 
trees  in  a  windbreak  are  best  to  stop  this  loss 
but  even  several  rows  of  bare-limbed,  broad- 
leaf  trees  will  check  the  wind  enough  to  let 
much  of  the  snow  lie  where  it  falls.  When  the 
snow  is  kept  on  the  fields  the  accumulated 
moisture  may  eliminate  the  necessity  of  "ir- 
rigating up"  the  crops. 

In  some  sections,  orchards,  small  fruits,  and 
gardens  are  greatly  benefited  if  protected  by 
windbreaks.  Many  farms,  where  orchards 
were  once  considered  impractical,  are  now 
raising  good  fruit  for  home  consumption  in 


Young  trees  and  shrubs  planted  around  this  home 
will  pay  big  dividends  in  protection  in  a  few  years 


the  shelter  of  trees.  Too  many  farmers  go 
without  fruit,  when  perhaps  a  windbreak 
would  solve  their  problem.  It  does  not  take 
a  very  large  orchard  with  a  patch  of  rasp- 
berries or  other  small  fruit,  to  produce  all 
the  fruit  a  family  will  care  to  eat  fresh  and 
preserve  for  winter  use,  with  some  left  to 
sell  as  a  cash  crop. 

The  same  type  of  trees,  as  used  to  shield 
the  orchard  and  garden,  with  perhaps  a  higher 
proportion  of  evergreens,  should  also  be  used 
as  a  windbreak  for  the  home,  feed  lots,  and 
barns.  They  should  be  placed  in  an  L  form 
to  give  protection  along  the  sides  where  the 
prevailing  winds  strike.  As  in  the  fields,  trees 
around  a  house  give  protection  in  winter  as 
well  as  summer.  The  home  can  be  kept  warm 
in  the  winter  with  less  fuel,  and  cool  in  the 
summer.     Animals  in  barns  and  feed  lots  will 


be  more  comfortable  and  require  less  attention. 
Tests  have  proved  that  less  feed  is  required 
to  make  the  same  weight  gain  for  young  stock 
where  feed  lots  are  protected.  This  means 
more  profit  to  the  farmer.  Most  anyone  will 
exert  himself  to  obtain  personal  comfort.  If 
a  home  windbreak  is  planted  for  this  reason 
alone,  it  will  repay  the  farmer  well  for  his 
trouble  in  the  added  comfort  derived  while 
doing  chores  in  the  winter.  It  is  almost  the 
same  as  going  indoors  to  step  behind  a  good 
evergreen  windbreak  when  a  stiff  cold  north 
wind  is  blowing. 

The  ways  of  using  trees,  already  stated, 
should  be  sufficient  to  create  an  interest  in 
a  tree-planting  program  on  every  farm  with- 
out elaborating  on  still  other  benefits  derived. 
However,  one  actual  return  that  can  be 
measured  in  dollars  and  cents  should  be  men- 


Trees  and  shrubs  are  helping  to  protect  and  beautify  this  farm  home 
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tloiuHl.  Every  furmer  ikhkIs  wimmI  for  vurioiis 
piirptMes — fence  posts,  jioles,  luiub-.-r.  and  fuel. 
Ttae^^e  can  be  obtaint-d  frum  the  windbreaks  as 
they  reach  a  mature  «tage.  Througli  giKxl 
nianagi'uient  many  farmers  arc  able  to  meet 
many  of  their  tinilK>r  needs  from  their  own 
farms.  The  windbreak  planteil  around  the 
home  and  farm  luiildings  nuiy  lie  widentM  to 
form  a  wood  lot  for  growing  fentv  |Mists  and 
fu:-l  and  lumlH-r.  In  addition,  tre«>s  furnish 
cover  and  food  for  birds,  which  in  turn  re|my 
the  farmer  by  eating  millions  of  injurious 
InsMts  and  wee<l  see«ls. 

ilukiiig  a  Landncapc  Plan 

A  set  of  farm  buildings  without  a  tree  or 
xhrub  near  it  presents  a  bleak,  bare,  homeless 
appearance.  Even  when  poorly  pincefl,  trws 
give   the   feeling   that   someone   lives   on    the 


farm,  and  It  is  much  pleasanter  to  live  in  a 
home  surrounded  by  green  foliage.  The  shel- 
ter, planted  for  protection,  will  form  the 
background  for  the  buildings  and  a  well- 
planne<l  landscaite  program  for  the  rest  of 
the  area  will  complete  the  picture.  A  typical 
planting  arrangement  is  shown  in  the  plan 
accomiuiuying  this  article. 

A  rough  plan  for  landscaping  around  the 
bouse  can  be  made  by  stepping  off  the  dis- 
tanc-es  and  transferring  them  in  a  suitable 
scale  to  a  large  sheet  of  paper.  If  this  is  done 
It  helps  to  develop  the  area  as  a  whole  and 
prevents  a  ho<lge-|)odge  api)earance.  All  \\eT- 
nuinent  buildings,  walks,  lanes,  trees,  and 
shrubs  should  l>e  located  on  the  plan.  A  well- 
|)lanned  home  gromuls  usually  tontains  three 
distinct  areas — the  public  area,  the  work  yard, 
and  the  private  area.  The  part  lying  be- 
twe<-n  the  )inl>li<-  road  and  the  house  is  con- 


Platiting  arrangement  for  a  home  by  Robert  B.  Balcom 
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sidered  the  public  area  and  should  l>e  planted  •t| 
to  give  tlie  house  a  setting,  kee|>ing  in  mind 
not  to  screen  the  house  from  the  sight  of  pii~~ 
ersby  or  to  conceal  the  view  of  the  approni  h 
road  or  walk  from  the  house.  ITie  public  arin 
should  consist  of  a  well-kept  lawn,  a  few  trei-s. 
and  foundation  plantings  of  shrubs  at  the 
bouse. 

The  trees  near  a  bouse  may  be  located  to 
draw  attention  away  from  undesirable  iku- 
tions  of  the  house,  to  shade  windows  from 
morning  or  afternoon  sun,  and  to  make  the 
house  seem  an  attractive  part  of  a  natural 
laudscai>e.  Ijjwn  trees  are  more  effective  Uiili 
In  service  and  iwauty  if  placed  In  groups  rallicr 
than  in  straight  rows.  Tliey  should  not  Ik- 
plante<l  too  near  the  house  nor  spaced  I(mi 
close  together.  Tall  shrubs  are  deslrab'e  for 
planting  at  the  corners  of  the  house  and  low- 
growing  blushes  for  planting  under  the  win- 
dows and  around  lurches  at  the  entrance.  The 
foundation  of  the  house  need  not  be  entirely 
covered.  Three  or  four  of  the  same  variciy 
should  Ik"  grou|)ed  together  rather  tlian  plan:! 
bit  and  miss  throughout  the  foundation  pbint 
ing.  These  can  be  chosen  to  give  a  variciy 
to  color  of  blos.som  and  foliage  during  eii<h 
season.  Ornamental  c<'«lars.  spruces,  and  pims 
may  be  used  very  effi-ctlvely  for  lawn  plnni 
Ing;  they  give  a  touch  of  life  In  winter  aftir 
the  deciduous  plants  have  lost  tlieSr  leave- 
Trees  can  also  be  used  to  screen  out  sheds I 

l)arns  or  any  other  undesirable  views  fiiMii 
I  he  hou.se. 

The  work.vard  area  usually  Is  comprised  ''f 
a  space  for  getting  in  and  out  of  the  garn^i'. 
:\  place  for  turning  aroinid,  and  a  drying  yanl. 
'i'he  spjice  left  in  llie  c<'nter  of  the  turn-arouml 
lends  Itself  well  to  landscaping.  A  few  tr(<> 
and  shrubs  relieve  the  imre  appearance  nnd 
form  a  detinite  outline  for  the  road.  Ciotlii— 
lines  do  not  add  to  a  landsca|n>.  Kor  Un- 
reason, tliey  .should  Ik'  s«-r«'«'ned  away  frmii 
the  lands<'ii|M>d  areas.  However,  the  drying 
yard  should  Ik-  near  the  d<K>r  where  the  heavy 
baskets  of  wet  clothes  are  taken  from  ilu- 
hou.se. 

The  private  yartl,  aptly  calle<l  the  outdoor 
living  room,  is  a  spinv  d»>signeil  for  tlie  en- 
Joynicnl  of  the  family.  It  is  tisually  phmil 
to  one  side  or  back  of  the  hou.s«'  and  is  plante<l 
to  give  privacy  from  the  highway  and  roads 
leading  lo  the  house.  This  art>a  can  Ih-  nnv 
size  or  sha|>e  but  offers  l>etter  land.scnping  p"- 
sibllities  If  alxiut  twice  as  long  as  it  is  wide. 
The  center  is  left  oimmi  for  lawn  and  the  (-dKcs 
Hanked  with  tre«>s  and  tall  shrul»s.  In>i.li- 
of  these  are  smaller  shrulw  skirte<l  with  l>«'i«  n 
nial  and  annual  llower  lie<ls.  None  of  iIm' 
lilanling,  except  the  outside  e«lg»".  shoulil  I" 
in  rows  indess  it  Is  develoiM-*!  as  a  formal  n.n 
den.  and  formal  plantings  di>  not  nsimlly  adapt 
(heniselves  for  farm  use  as  well  as  the  Infor- 
null  ly|H>.  The  inside  4'dKes  nn>  irregular.  The 
open  lawn  In  the  center  Is  more  useful  and 
effi-ctlve  If  It  Is  not  bniken  up  by  walks  ..r 

cKld-shaiMNi  nower  IhiIs.     One  I  of  the  o\il- 

d<Hir  living  HHtm  may  have  a  Illy  |iond,  with 
an  arbor  faring  It  on  the  opiKisite  side.    Uusllc 
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seats,  a  bird  bath,  bird  houses,  and  a  sun 
dial  may  be  used  to  good  advantage  but  should 
be  placed  along  the  edges  rather  than  in  the 
center.  Too  many  articles  give  the  area  a 
cluttered  apiiea ranee.  If  a  pool  is  used,  it  is 
better  to  build  it  irregular  in  shape  and  lay 
some  rock  in  the  fresh  concrete  to  make  it 
more  natural.  A  rock  garden  using  the  mate- 
rial excavated  from  the  pool  makes  a  good 
addition  if  it  can  be  designed  to  fit  into  the 
surrounding  ground.  A  solitary  pile  of  rock 
without  u  background  is  not  very  attractive 
but  if  the  rocks  can  be  placed  in  natural  posi- 
tions in  the  side  of  a  hill  or  slope,  it  will  look 
less  artificial. 

Developing  a  home  in  this  manner  takes  a 
little  time  and  work  and  perhaps  some  money, 
but  it  pays  a  hundredfold  both  in  satisfac- 
tion and  in  increased  value  of  the  property. 
It  need  not  be  done  all  in  1  year,  but  witli 
a  definite  plan  it  can  be  accomplished  in  a 
short  time.  Once  a  start  is  made,  interest 
grows  as  the  results  of  the  work  become  evi- 
dent. The  boys  and  girls  on  the  farm  can 
help  with  this  work  and  thus  learn  from  ex- 
perience the  right  way  and  the  proper  places 
to  plant  trees  and  shrubs.  If  the  young  folks 
.share  in  making  the  farm  attractive,  as  they 
grow  up,  they  probably  will  be  very  proud 
that  their  connuunity  is  a  pleasant  place  in 
which  to  live  and  that  they  have  helped  to 
make  it  so. 

Planting  Stock 

Many  nurseries  now  supply  good  windbreak 
and  ornamental  slock  at  a  very  reasonable 
price.  On  some  of  the  Federal  Reclamation 
projects,  the  Bureau  of  Keclamation  CCC 
camps  have  assisted  in  the  development  of 
nurseries  for  trees  for  wind-erosion  control. 
These  trees  may  be  obtained  also  through 
the  cooperation  of  other  Federal  agencies. 
Under  the  Clark-McXary  Act  the  county 
agricultural  agent  can  obtain  trees  for  the 
farmer  at  co.st  of  handling  and  shipping. 
Farmers  can  start  snjall  nurseries  of  their 
own,  collecting  the  ripe  seeds  and  planting 
them  in  the  iiroper  season.  It  is  not  difficult 
to  raise  trees  from  seed  if  the  directions  given 
in  bulletins  issued  by  the  Federal  Government 
and  other  public  agencies  are  followed.  The 
county  agricultural  agent  or  the  reclamation 
project  superintendent  may  be  consulted  for 
ad\  ice  on  the  best  way  to  secure  trees. 

Often,  too,  native  trees  and  shrubs  for 
li'.ndscaping  the  home  grounds  can  be  ob- 
tained for  the  digging  along  streams  and 
coulees.  It  should  be  remembered  that  small 
trees  and  shrubs  are  more  easily  transplanted 
than  larger  ones.  When  digging  out  a  tree, 
take  as  much  of  the  root  system  as  possible. 
Some  thinning  out  of  blanches  will  be  needed 
in  most  cases  to  compensate  for  the  loss  of 
tlie  roots  which  it  was  impossible  to  get. 
Nature  has  balanced  the  amount  of  crown 
to  the  roots  which  supply  it  with  food.  If 
Some  of  these  roots  are  lost,  the  remaining 
ones  cannot  properly  supply  the  whole  top. 

Certain    precautions    should    be    observed 


A  good  farm  windbreak  on  fertile,  but  sandy  soil 
Top  soil  or  crops  cannot  blow  away  on  this  field 


when  transplanting  any  tree  or  shrub.  If 
the  stock  is  obtained  from  a  nursery,  it  will 
be  packed  in  wet  moss  or  other  suitable  ma- 
terial. The  packago  should  be  opened  as 
soon  as  it  is  received ;  and  if  it  is  impossible 
to  plant  immediately,  the  tree  should  be 
heeled  in.  To  hrel  in,  a  trench  is  dug  witli 
one  side  sloping  and  the  soil  moistened.  The 
strings  holding  the  separate  bundles  are  cut 
so  that  the  trees  can  be  spread  out  along  the 
sloped  side  i.gainst  the  moist  soil.  The 
trench  is  then  fi'.led  with  dirt,  covering  the 
trees  so  th.at  only  the  tips  of  the  branches 
are  showing.  The  soil  is  tumped  down 
firmly  and  thoroughly  wet.  This  prevents 
the  trees  from  drying  out  and  they  can  be 
left  this  way  for  several  days. 

When  i)lantiiig  any  tree  or  shrub  every  pre- 
caution should  be  taken  to  prevent  the  roots 
from  drying.  Kven  a  few  seconds  of  exposure 
to  sun  or  wind  may  dry  the  tiny  hair  roots 
and  permanently  injure  the  tree.  The  roots 
should  be  kept  wrapped  in  wet  burlap  and 
oidy  one  tree  removed  at  a  time.  The  hole  is 
dug  deep  enough  to  admit  all  the  roots  with- 
out cramping  and  to  allow  the  tree  to  set  an 
inch  or  two  deo'ix'r  than  in  its  original  loca- 
tion. The  roots  should  be  straightened  out  to 
a  natural  growing  iiositiou  and  tamped  i:i 
firmly  with  damp  soil,  to  within  a  few  inchis 
of  the  ground  level.  Water  is  poured  in  and 
allowed  to  seep  away  and  then  an  inch  or  two 
of  dry  dirt  added  to  form  a  mulch  to  prevent 
the  moisture  from  evajwratlng  and  to  keep 
the  ground  from  baking  and  cracking.  A  de- 
pression should  be  left  around  the  tree  to 
catch  the  rain.  When  iilanting  evergreens,  the 
burlap  can  be  left  around  the  ball  of  earth, 
if,  after  the  ball  is  tamped  in  flrndy,  the  bur- 
lap at  the  top  is  split  and  the  edges  laid  back, 
leaving  the  top  of  the  ball  open. 

Trees  do  not  do  well  in  sod  or  alfalfa  ground. 
If  it  is  planned  to  start  a  windbreak  along  a 


field  now  in  sod,  the  site  of  tlie  windbreak 
should  be  plowed  and  left  open  for  a  year 
before  planting  is  done.  If  trees  or  shrubs 
are  to  be  placed  on  the  lawn,  a  circle  should 
be  well  .spaded  and  the  grass  roots  picked  out. 
In  most  of  the  northern  Great  Plains  States, 
trees  do  best  when  planted  in  the  spring,  as 
soon  as  the  frost  is  out  of  the  ground  ai:d 
before  the  buds  begin  to  swell.  Trees  like 
any  other  plant  need  water  and  cultivation. 
While  trees  are  small,  windbreaks  should  be 
cared  for  as  any  row  crop;  they  should  be 
cultivated,  kept  free  from  weeds,  and  irrigated. 
Farmers  are  beginning  to  realize  the  im- 
portant part  trees  can  play  on  their  farms. 
In  the  past  few  years  the  ti'erd  has  been 
toward  mine  tree  planting  for  both  jirotection 
and  beauty.  AVith  the  knowledge  of  where  to 
get  the  trees,  how  and  when  to  plant  them,  the 
kind  to  use,  and  how  to  care  for  tl.em  after 
they  are  planted,  every  farmer  should  consider 
seriously  whether  his  own  property  would  not 
be  improved  by  more  comprehensive  tree 
planting. 


Notice  of  Change  of  Visiting 
Hours  to  the  Boulder  Power  Plant 

HEREAFTER  the  official  guides  of  the  B  .- 
reau  of  Reclamation  will  conduct  parties 
to  the  Boulder  iwwer  plant  and  other  points 
of  ir.terest  via  the  elevators  iii  Boulder  Dam 
between  the  following  hours : 

Ootohcr  1  to  May  1:  7:45  a.  m.  to  8:15 
p.  m. 

Man  1  to  October  1:  7  a.  m.  to  10:  15  p.  m. 

The  first  tour  of  each  day  will  leave  the 
top  of  the  dam  at  the  first  hour  shown  and 
the  last  one  at  the  second  hour  shown.  Tours 
are  spaced  at  from  15-  to  30-minute  intervals, 
and  each  tour  lasts  about  4")  minutes. 
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Crane  Prairie  Dam  36  Percent  Complete 
at  End  of  1939  Construction  Season 


CKANE  t'RAlKlE  DAM.  uuw  under  coiislruc- 
tion  OD  the  Desrhules  lUvvr  abuut  SO  uiile^i 
U|)streaiii  from  Bend,  Oreg.,  was  SU  iieneut 
complete  at  the  end  of  the  1039  coiistniotlon 
aeaaon.  Abutment  8trlpping  and  channel  ex- 
CSTation  were  practleallj'  finUhed  Ix'fore  ad- 
Tene  weather  conditions  halted  work  for  the 
winter  months. 

Vernon  Brothers  of  Boiae,  Idaho,  rccelve<l 
the  contract  for  constnictinfc  the  dam  on  n 
low  bid  of  986,500  and  liegan  work  In  late  An- 
KiMt  1938.  The  contract  was  later  luoreaMKi 
to  $103,072  to  Include  the  furnishing  of  con- 
crete aggregates,  and  00  days  was  added  to  the 
allowable  time  for  completion,  llie  contract 
is  to  Im*  completed  In  3G0  days,  or  In  Aiign^t 
1040.  Because  of  the  late  and  unusually 
mild  fall  lieuson,  the  contractor  has  been  able 
to  go  ahead  rapidly,  and  will  proltubly  finish 
the  contract  in  less  than  the  allowed  time. 
Practically  all  equipment  used  by  the  con- 
tractor is  new  and  tlie  construction  prognini 
has  been  well  plannetl  and  eflk-lently  handlnl. 
Crane  rniirie  Dam,  the  construction  of  which 
was  undertaken  to  replace  an  old  tem|iorar.v 
stmcture  built  In  W!£i.  will  provide  dependnble 
storage  for  several  exIsiinK  irrigation  dis- 
tricts. Theae  districts  have  entered  into  War- 
ren Act  repayment  contracts  with  the  Oov- 
ernment  for  the  reconstmction  of  the  dum  to  n 
reaen'oir  capacity  of  00,000  acre  feet,  and 
for  the  clearing  of  the  reaerroir  site,  at  a  cost 
of  approximately  $400,000. 

Tlie  o|M'ratlon  of  the  Crane  Prairie  Reser- 
rolr  la  to  lie  coordinated  with  the  operation 


of  the  Wickiup  Keservolr,  now  under  con- 
struction about  15  miles  downstream  for  Irri- 
gation of  the  north  unit  of  the  Deschutes  proj- 
ect, so  as  to  provide  maximum  storage  benefits 
for  both  the  new  project  lands  and  the  Warren 
Act  lands  already  under  cultivation.  A  con- 
tract between  the  Interested  parties,  which 
includes  the  Central  Oregon  Irrigation  Dis- 
trict, Crook  County  Improvement  District  No. 
1,  Arnold  Irrigation  District,  and  the  JetTerson 
Water  Conservancy  District,  states  that  the 
two  reservoirs  shall  be  filled  simultaneously, 
Crane  Prairie  to  30,000  acre-feet  and  Wickiup 
to  180,000  acre-feet,  and  that  the  next  avail- 
able water  shall  go  to  fill  Crane  Prairie  to  Its 
full  cupaolty.  Any  shortage  in  the  amount 
of  storage  water  necessary  to  store  180,000 
acre-feet  in  Wickiup  and  30,000  acre-feet  In 
Crane  Prairie  will  be  prorated  between  the 
two  ri-scrvolrs  in  the  proportion  that  180,000 
is  to  30,000  acre-feet. 

At  the  close  of  the  construction  season 
(December  20)  the  following  progress  on  the 
principal  features  of  work  had  been  accom- 
plished : 
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Wildlife  Restoration  Week  in  Third 
Annual  Meeting 

By  CLELAND  VAN  DRESSER 


THE  forthcoming  March  17  23  will  be  ob- 
s«rTed  throughout  the  Nation  as  the  Third 
Annoal  Wildlife  Reatonitlon  Week.  Thii<  event 
la  being  apoMwrcd  by  the  National  Wildlife 
federation,  an  organlMllon  that  seeks  to  di- 
rect tbe  actlrltlea  of  some  88,000  outdoor  and 
conaerration-mlmlcd  cluba  and  agenclea  in 
America. 

For  many  yean,  according  to  the  federa- 
tion. rofiMprratlon  actirlUea  were  acaltered; 
there  was  no  unity  of  action,  and  the  caune 
of  the  prrwrrallon  of  our  valuable  natural  re- 
source*  was  all  bat  lost.  In  1036,  tbe  Flmt 
North  Amerloin  Wildlife  Conference  was 
called  In  Washington,  I>.  V.,  by  Preatdentlal 
pmclamation. 


At  that  init-tliiR,  II ml  for  the  flrxt  time  In 
hlHtory,  the  coiiM?rvatlonlHts  got  together  and 
Ironed  out  their  dlfflculties.  The  sportsman 
from  Montana  liegan  to  realize  that  there  were 
dimrultles  in  the  Knst  to  be  overcome,  while 
the  New  Knglander  got  a  good,  comprehensive 
Ideii  of  the  problems  of  other  sections  of 
America. 

Thus  unity  was  born  and  out  of  the  confer- 
ence came  the  National  Wildlife  Federation. 
Kver  since  that  time  the  federation  has  labored 
unceasingly  to  presor«-e  and  restore  what  is 
left  of  America's  priceless  heritage  of  wildlife. 
Through  Its  activities,  the  depredation  of  our 
conntry'N  natural  resources  has  come  to  the 
attention  of  the  public  as  never  iH-fore.    Gone 


is  the  false  attitude  of  "We  should  worry^we 
have  plenty  of  land,  forest.s,  game,  and  fish." 

America  at  last  realizes  that  she  hag  in- 
vaded her  lust  frontier  and  that  superabun- 
dance of  natural  resources  is  at  an  end.  If 
we  are  to  have  any  animals  on  the  land,  binls 
In  tbe  air,  and  fish  in  our  waters,  a  lot  of  things 
must  be  done.  To  that  end  the  federation  has 
sponsored  the  observance  of  National  Wild- 
life Restoration  Week,  which  Is  designed  yet 
more  forcefully  to  bring  to  the  attention  of  the 
American  people  the  plight  of  their  wildlife. 

In  this  announcement  the  federation  wishes 
to  express  gratification  to  the  Bureau  of  Hcc- 
lamatlon  for  the  work  It  has  done  and  is  doing 
In  Increasing  the  migratory  waterfowl  and 
fish  population  through  the  construction  of 
dams  and  reclamation  of  water  areas  through- 
out the  West. 

More  concrete  Information  concerning  the  or- 
ganization and  the  part  an  Individual  may 
take  in  aiding  the  Nation-wide  work  may  be 
obtained  by  addressing  the  National  Wildlife 
Federation,  Normandy  Building,  Washing- 
ton, D.  C. 

New  Map  Available 

THE  Bureau  of  Reclamation  has  Issued  tbe 
following  maps  which  may  be  obtained  upon 
application  to  the  Bureau,  payment  to  Iw 
made  in  advance  by  check  or  money  order 
drawn  to  the  Bureau  of  Reclamation.  Post.^ce 
Staups  Are  Not  Acceptabue. 

No.  39-93  (1939)  Colored;  size  10%  x  i;-  . 
Gila  irrigation  project.     I'rlce  15  ceni- 

No.  39-93A  (1939)  Colored;  size  10  x  :\i 
Oila  Irrigation  project.    Price  25  cents. 

Meeting  of  Associated  General 
Contractors  of  America 

TUE  Associated  General  Contractors  of  Amer- 
ica held  Its  twenty-first  annual  ctmvention  in 
Memphis,  Tenn.,  on  Febrtmry  5-8.  Addres-ses 
of  welcome  were  delivered  by  Gov.  Prcntit>e 
Cooper,  of  Tennessee,  and  Mayor  WhIkt 
Chandler,  of  Memphis.  Addresses  were  nUo 
dellvcre<l  by  Assistant  Secretary  of  War  I.Kiuis 
Johnson ;  MaJ.  Gen.  Julian  L.  Schley,  Chief  of 
Engineers,  U.  S.  Army ;  John  P.  Coyne,  iircsi- 
dent.  Building  and  Construction  Tradeti  I>e- 
INirtment,  American  Federation  of  I>iil><ir: 
Representative  Wllburn  Cartwrlght,  of  Dkln- 
homa.  Chairman  of  the  House  Roads  Conuuit- 
tee;  W.  E.  Reynolds,  Commissioner,  IJ.  S.  I'nli- 
llc  Buildings  AdminlNtration ;  Repn>senlnlive 
John  J.  IVinpsoy,  of  New  Mexico ;  and  John  <". 
Page,  CommisHloner  of  Reclamation. 

Commissioner  Page's  address  on  The  I'.n 
reau  of  Rm'lamatlon  Construction  Procr.im. 
which  wag  delivered  Ix-fore  the  heavy  and  r:iil 
road  contractors,  will  be  o«rrle«l  In  the  Miirc  h 
Issue  of  the  ERA. 

II.  B.  Zachry,  of  I^redo,  Tex.,  was  Iii«tn1li  <l  . 
as  the  new  president,  and  M.  W.  Wa'-'n.  "f 

Topeka,  as  the  new  vice  president  to  su< ' 

Mr.  Zachry. 
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Colorado-Big    Thompson    Project 

Visited  by  Colorado  Society 

of  Engineers 

THE  officers  and  directors  of  the  Colorado 
s  iciety  of  Engineers,  all  of  Denver,  were  the 
uM<'sts  of  Porter  J.  Preston,  supervising  engl- 
1  cr  of  the  Colorado-Big  Thompson  project,  at 
IMcs  Park,  Colo.,  on  December  17,  1939. 
Those  present  were  F.  C.  Carstarphen,  con- 
siiltingminlng  engineer,  president ;  0.  M.  Light- 
Imni,  valuation  engineer  of  the  D.  &  R.  G.  Kail- 
mad,  secretary;  and  the  following  directors: 
U.  W.  Lindsay,  chief  engineer.  Mountain 
Slates  Telephone  Co.;  C.  A.  Davis,  chief  engi- 
iirrr,  Denver  Sanitary  Department;  G.  H.  Gar- 
id  t,  vice  president  and  chief  engineer,  Thomp- 
son Manufacturing  Co. ;  S.  O.  Harper,  assistant 
cliief  engineer.  Bureau  of  Beclamation;  C.  H. 
I  olierly,  consulting  civil  engineer;  Frank  H. 
liouty,  consulting  civil  and  mechanical  engi- 
iM'ir;  and  Ralph  N.  Tracy,  sales  engineer, 
11:1  rdesty  Manufacturing  Co.  Supervising  En- 
iiiiicer  Preston  Is  vice  president  of  the  society. 
K  A.  Klein,  senior  engineer.  United  States 
Itiireau  of  Public  Roads,  director,  and  Kath- 
I  1  iiie  P.  Wagner,  executive  secretary,  were 
I  111-  two  absent  members. 

Tlie  wives  of  the  officers  and  directors  were 
~i  i  ved  dinner  by  the  wives  of  local  members  of 
I  lie  society  at  the  home  of  Mrs.  Preston. 
After  the  dinner  served  the  officers  at  the 
Hupp  Hotel  at  Estes  Park,  and  the  one  served 
ilic  ladies  at  the  home  of  Mrs.  Preston,  all 
u'lists  were  escorted  to  the  east  portal  of  the 
I  oiitinental  Divide  Tunnel,  and  through  the 
oilice  building  and  typical  residences  of  the 
111  adquarters  camp. 

\ew  Projects  Start  Construction 
Repayments 

VV  is  gratifying  to  announce  that  three  new 

liojocts  which  recently  have  been  placed  in 

oliiiation    by    the    Bureau    of    Reclamation, 

ill  ide    their    tirst    payments   on    construction 

'  li  irges  during  tlie  month  of  Decemlier  1939. 

These    are    the    Burnt    River    project    In 

I  Miffon,  begun  in  January  1936  and  completed 

Mil  exix'ndlture  of  approximately  $600,000, 

which  the  Burnt  River  Irrigation  District 

oiiil    $7,500    as    its    first    Installment;     the 

I niichtown    project    in    Montana,    begun    In 

I  I  liniary  1930  and  completed  at  a  cost  of 
i]iliioximately  .$295,000,  on  which  the  French- 
lowii  Irrigation  District  paid  $625  as  the  first 
ii'-iallment  of  a  series  which  gradually  will 

lease  in  size ;  and  the  Ephraim  Division 

the    Sanpete   project   in   Utah,    begun   In 

-^1  litember  1935  and  completed  for  approxi- 

iiiitoly    $190,000,     on     which     the     Ephraim 

I I  ligation  Co.  paid  the  first  $500  of  an  install- 
iii'  lit  of  $2,37.5,  the  remainder  of  which  will 

III  forwarded  in  February. 

I'lidcr   the   reclamation  law,   projects   con- 

Mniftod  by  the  Bureau  of  Reclamation  must 

:iy  the  cost  of  the  construction  in  40  years. 


The  Burnt  River  project  at  Unity,  Oreg., 
serves  16,801  acres  by  storing  water  in  Unity 
Reservoir.  The  Ephraim  division  of  the 
Sanpete  project  serves  6,755  acres  by  divert- 
ing water  from  Cottonwood  Creek  into  the 
Great  Basin  near  Ephraim,  Utah.  The 
Frenchtown  project  serves  4,878  acres  in  the 
vicinity  of  Frenchtown,  Mont. 

These  three  comparatively  small  projects, 
built  with  P.  W.  A.  allotments,  not  only  are 
usefully  employed  by  the  communities  which 
they  were  Intended  to  serve,  but  they  now 
have  begun  the  orderly  repayment  to  the  Gov- 
ernment of  the  money  expended  in  their  con- 
struction. They  have  taken  their  places  with 
many  older  reclamation  projects  already  in 
the  repaying  class.  Commissioner  Page  states 
that  he  is  particularly  pleased  with  this  action 
of  the  water  users  in  meeting  their  first  ob- 
ligation and  that  he  looks  forward  to  the 
time  when  full  repayment  will  have  been 
made.  The  irrigation  works  which  have  been 
constructed  will  still  be  serving  these  people 
at  that  time,  and  will  be  useful,  even  then, 
for  many,  many  years  to  come. 

Exhibit  Building  To  Be  Erected  at 
Boulder  Dam 

ACCORDING  to  plans  recently  completed, 
there  will  be  constructed  at  Boulder  Dam  an 
exhibit  building  for  the  convenience  of  the 
hundreds  of  thousands  of  tourists,  the  num- 
ber of  such  visitors  having  Increased  from 
about  300,000  the  first  year  to  a  maximum  of 
000,030. 

It  is  expected  tliat  the  building  will  be 
ready  for  use  next  July.  It  will  contain  rest 
rooms,  a  room  for  the  use  of  guides  stationed 
at  the  dam,  and  a  hall  to  display  a  model  of 
Boulder  Canyon.  The  building  will  be  lo- 
cated on  the  Nevada  side  of  the  Colorado 
River  near  the  abutment  of  the  dam  against 
the  precipitous  wall  of  Black  Canyon,  and 
will  be  air-conditioned  for  the  comfort  of  the 
many  thousands  who  visit  the  dam  during 
the  summer  months. 

Regular  tours  through  Boulder  Dam  are 
conducted  by  the  Bureau  of  Reclamation,  and 
Ihe  exhibit  house  will  be  an  added  feature 
of  the  tour.  The  model  will  show  the  rela- 
tionship of  the  dam  to  other  features  of  the 
development  of  the  Colorado  River,  such  as 
Parker  Dam,  the  Colorado  River  Aqueduct, 
Imperial  Dam,  and  the  All-Amerlcan  Canal. 

Lake  Mead,  the  gigantic  reservoir  created 
by  Boulder  Dam,  is  being  operated  as  a  na- 
tional recreational  area  by  the  National  Park 
Service,  with  regularly  scheduled  sightseeing 
trips  through  the  colorful  canyons  of  the 
Cokirado  River,  which  Includes  Black  Canyon 
immediately  above  the  dam. 

Adoption  recently  of  new  regulations  de- 
signed to  safeguard  the  public  while  visiting 
Boulder  Dam  and  tlie  dam  itself  gave  rise 
to  reports  that  the  public  would  not  be  wel- 
come at  the  structure  during  the  coming  year. 
Commislsoner    of    Reclamation    Page    states 


that  the  Bureau's  plans  are  quite  the  reverse, 
and  that  visitors  will  not  only  be  welcome 
but  additional  facilities  represented  by  the 
exhibit  building  are  expected  to  be  available 
for  them. 

The  new  rules  now  in  force  at  the  dam 
simply  provide  for  definite  visiting  hours  for 
the  convenience  of  the  guide  force,  the  pre- 
vention of  Irregular  entry  to  the  structure, 
and  will  prevent  private  boats  from  entering 
tliat  portion  of  Black  Canyon  immediately 
above  the  dam.  The  regular  scheduled  boat 
tours  will  make  the  same  trips  as  in  the  past. 

Redhead  Duck 

Not  so  long  ago  the  Redhead  Duck,  one  of 
our  most  popular  and  valuable  game  birds, 
seemed  flying  the  trail  to  oblivion,  winged  by 
the  Passenger  Pigeon  and  Heath  Hen. 

This  bird  was  particularly  threatened,  for 
the  drought  hit  many  of  his  principal  breeding 
and  nesting  areas.  Huge  sections  of  the 
Dakotas,  Montana,  Utah,  and  other  Western 
States  went  arid,  and  the  Redhead,  once  fairly 
populous  in  these  regions,  began  to  disappear. 

In  fact,  so  grave  did  the  situation  become, 
that  in  1936,  the  Bureau  of  Biological  Survey 
placed  the  Redhead  on  the  "fully  protected" 


Red  head 

list,  along  with  Canvasback,  Snow  Geese, 
Trumpeter  Swan,  Wood  Duck,  and  other 
species. 

Today  the  picture  is  not  quite  so  gloomy. 
Legal  hunting  of  Redheads  is  once  more 
allowed,  and  the  birds  are  staging  a  comeback. 
This  happy  situation  is  due  In  no  small  meas- 
ure to  the  activities  of  the  Bureau  of  Reclama- 
tion, which  has  reclaimed  many  water  areas 
throughout  the  West,  thus  giving  the  har- 
rassed  Redheads  a  chance  to  breed  and  nest 
again. — Cleland  van  Dresser. 

Shasta  Dam 

SHASTA  DAM  will  rank  as  second  highest 
concrete  masonry  dam  in  the  world  after 
Boulder,  and  second  largest  In  bulk  of  ma- 
sonry concrete  after  Grand  Coulee.  Its  spill- 
way will  create  a  waterfall  three  times  higher 
than  Niagara. 
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Duke  University  Now  Has 
College  of  Engineering 

IN  accordance  with  a  resolution  adopted  by 
the  board  of  trustees  of  Uuke  University,  tlie 
Division  of  Engineering,  which  was  admin- 
istered as  part  of  Trinity  College,  was  re- 
organized into  the  College  of  Engineering  of 
Duke  University.  W.  H.  Hall,  professor  of 
civil  engineering  and  chairman  of  the  divi- 
sion of  Engineering,  has  lMH>n  nppointc<l  denn 
of  engineering.  Tliree  curricula  in  enginwr- 
ing,  civil,  electrical,  and  mechanical,  are 
offered. 

Annual  Report  of  the  Secretary  of 
the  Interior,  Fiscal  Year  1939 

THE  annual  report  of  the  Secretary  of  the 
Interior  covering  the  operations  of  the  several 
Interior  iH-imrtment  tiureaus  for  the  li.>«ul 
year  eudtni  June  30,  ISKflt,  is  now  aviiilable 
and  may  Im>  olitaimnl  from  the  Su|ierintcii(U'nt 
of  iNHuments,  Oovernment  Printing  OIBce, 
Washington,  I).  ('.,  at  7.">  cvnts  u  copy  ( juiiier 
Ixiund ) . 

This  45S-i)age  dm-ument  is  a  t-omprehensive 
report  of  the  Secretary  of  the  Interior  to  the 
I*r«^ldent,  and  repres<'nts  considerable  activ- 
ity and  progn-ss  throughout  the  Deimrtment. 

I'ages  11)4-231  contain  the  Ihlrtyivghth  an- 
nual reiMirt  of  the  Bureau  of  ItiM'laniMlion 
under  Commissioner  John  C.  I'lige.  The 
transformation  of  liroad  stretches  of  arid  and 
semlarid  reghuis  in  tlie  West  into  valuable 
agricultural  lands,  watere<l  by  a  comprehen- 
sive system  of  reclamation  proji-cts,  develop- 
ment of  hydnn-lectrlc  |>ower  for  private  and 
community  iis<-.  and  e<'onomlc  advancf-ment  of 
the  id-ople  theniM'lves  were  included  in  tlie 
y<'nr's  worlc. 
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S,  Devries 

Stoutemyer.. 

Stoutemyer.. 

Coffey 

Alexander 

Alexander... 

Burke 

Stoutemyer.. 

Burke 

Burke.. 

Stoutemyer.. 

Stoutemyer.. 
Alexander..  _ 

Burke 

Alexander 

Coffey 

Stoutemyer.. 

Coffey 

Alexander 

Alexander... 
S.  Devries... 
S.  Devries 

Burke -. 

Alexander 

Burke 

Burke - 

Burke. 

Alexander 

S.  Devries... 

Stoutemyer 

Alexander... 

Stoutemyer 

Stoutemyer.. 

Stoutemyer 

Stoutemyer.. 
Coffey. 


Address 


IjOs  Angeles,  Calif. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif, 
Billings,  Mont. 
Billings,  Mont. 
El  Paso,  Tex. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif, 
Salt  Lake  City,  Utah. 
El  Paso,  Tex. 
Portland,  Oreg. 
Portland.  Oreg- 
LoB  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  I>ake  City,  Utah. 
Billings,  Mont. 
Portland.  Oreg. 
Billi'igs.  Mont. 
Billings,  Aloot. 
Portland,  Oreg. 
Portland,  Oreg. 
Salt  l^ke  City.  Utah. 
Billings,  Mont. 
Salt  Lake  City,  Utah. 
IjOs  Angeles,  Calif. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City.  Utah. 
El  Paso.  Tex. 
El  Paao,  Tex. 
Billings,  Mont. 
Salt  I^ke  City.  Utah. 
Billings,  Mont. 
Billings.  Aiont. 
Billings.  Moot. 
Salt  I^ke  City.  Utah. 
El  Paso.  Tex. 
Portland,  Oreg. 
Salt  Lake  City.  Utah. 
Portland.  Oreg. 
Portland,  Oreg. 
Portland,  Oreg. 
Portland,  Oreg. 
Los  Angeles,  Calif. 


1  Boulder  Dam  and  Power  Plant. 


3  Acting, 


3  Island  Park  and  Grassy  I.Ake  Dams. 


Projects  or  divisions  of  projects  oj  Bureau  oj  Reclamation  operated  hy  water  users 


Baker  (Thief  Valley  divsion) '  . 

Bitter  Itoot  * 

Boisei _ 

Boise  1 

Burnt  River,. ........ 

Frenchtown 

Grand  Valley,  Orchard  Mesa'. 

Huntley  < 

HyrumJ 

Klamath,  Langell  Valley  '..._. 

Klamath.  Horsefly  ',- ..... 

Lower  Yellowstone ' ...... 

Milk  River:  Chinook  division* 


vityl 


Minidoka:  Gri 

Pumping- 

Gooding' 

Newlands^ 

North  Platte:  Interstate  division*. 

Fort  Laramie  division  ' .  . 

Fort  I^ramie  division  *.__.. 

Northport  division  * 

Ogden  River 

Okanogan'  

Salt  Lake  Basin  (Echo  Res.)* 

Salt  River* ..,. 

Shotihone:  Garland  division  *.-.. 

Fraonie  division  * 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  *- 

Greenfields  division*..... 

Umatilla:   East  division' ........ 

West  division' 

Uncompahgre  ' ............ 

Yakima,  Kittitas  division  ' 


Lower  Powder  River  irrigation  district.. 
Bitter  Root  irrigation  district. ..-_...... 

Board  of  .Control ....... 

Black  Canyon  irrigation  district.-...--.. 

Burnt  River  irrigation  district . 

Frenchtown  irrigation  district . 

Orchard  Mesa  irrigation  district 

Huntley  irrigation  district 

South  Cache  W.  U.  A 

Langell  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control ... ........-_. 

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district , 

Zurich  irrigation  district . 

Harleni  irrigation  district . 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district . -_.. . 

Ainer.  Falls  Reserv.  Dtst.  No.  2 

Truckee-Caraon  irrigation  district... 

PathBnder  irrigation  district 

Gering-Fort  l^ramie  irrigation  district--. 

Goshen  irrigation  district ........... 

Nortliport  irrigation  district , 

Ogden  River  W.  U.  A 

Okanogan  irrigation  district . ... 

Weber  River  Water  Users'  Assn 

Salt  River  Valley  W.  U.  A 

Shoshone  irrigation  district 

Deaver  irrigation  district .-_-.---__. 

Strawberry  Water  Users'  Assn-. -_._. 

Fort  Shaw  irrigation  district ._._. 

Greenfipids  irrigation  district..... 

Hermiston  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A . 

Kittitas  reclamation  district ... 


Baker,  Oreg...... 

Hamilton.  Mont 

Boise,  Idaho. .....-- 

Notus.  Idaho 

Huntington.  Oreg 

Frenchtown.  Mont.. 

Grand  Jctn..  Colo 

Ballatine,  Mont 

Weilsville,  Utah 

Bonanza,  Oreg .-. 

Bonanza,  Oreg-. 

Sidney,  Mont....... 

Chinook,  Mont 

Chinook.  Mont 

liarlem,  Mont 

Harlem,  Mont...... 

Zurich,  Mont.- 

Rupert,  Idaho.-. 

Burley.  Idaho 

Gooding,  Idaho.-... 

Fallon,  Nev 

Mitchell.  Nebr 

Gering,  Nebr 

Torrington,  Wyo 

Northport.  Nebr.... 

Ogden,  Utah 

Okanogan,  Wash 

Ogden.  Utah 

Phoenix,  Ariz 

Powell.  Wyo 

Deaver,  Wyo 

Payson,  Utah 

Fort  Shaw,  Mont.... 

Fairfield.  Mont 

Hermiston,  Oreg 

Irrigon,  Oreg 

Montrose.  Colo...-. 
Ellensburg,  Wash 


Operating  official 


Name 


Title 


A.J.  Hitter -- 

G.  R.  Walsh 

Wm.  H.  TuUer 

W.  H.Jordan 

Edward  Sullivan.. ..-- 

Edward  l>onlan 

C.  W.  Tharp 

E.  E.  Lewis 

B.  L.  Mendenhall 

Chas.  A.  Revell -. 

Henry  Schmor.  Jr___-- 

Axel  Persson 

A.  L.  Benton 

II.  B    Bonefright 

C.  A.  Watkins 

Thos.  M.  Everett 

R.  E.  Musgrove -.-- 

Frank  A.  Ballard 

Hugh  L.  Crawford 

S.  T.  Baer 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  I'leenor.-. ._.... 

Floyd  M.  Roush 

Mark  Iddinga 

David  A.  Scott 

Nelson  D.  Thorp.. ,,__ 

D.  D.  Harris 

H.  J.  I^awBon 

Paul  Nelson 

Floyd  Lucas 

S.  W.  Grotegut 

C.  L.Bailey 

A.  W.  Walker 

E.  D.  Martin. 

A.  C.  Houghton 

Jesse  R.  Thompson 

G.  G.  Hughes.-. 


President . 

Manager 

Project  manager-. 
Superintendent... 
President.  ..--... 

President 

Superintendent 

Manager 

Superintendent.-. 

Manager 

President..  .  .  . 

Manager 

President.- ... 

President 

President 

President ...... 

President 

Manager..  _-._--, 
Manager.-...-.-, 

Manager... __., 

Alanager. .... 

Manager.. 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager.  ........ 

Manager. . 

Superintendent 

Acting  irri.  supt-.. 

M  anage  r.. 

President 

Manager....  _.._. 
Manager.-.--..-. 
Manager.-..-.-. 

Manager..... 

Manager.  ....--_ 
Acting  manager.. 


Name 


F.  A.  Phillips 

Elsie  H.  Wagner 

L.  P.  Jensen 

L.  M.  Watson -. 

Harold  H.  Hureh 

Ralph  P.  Schaffer 

C.  J.  McCorniich...... 

H.  S.  Elliott 

Harry  C.  Parker 

Chas.  A.  Revell -- 

Dorothy  Eyers.- 

Axel  Persson - 

R.  H.  Clarkson 

L.  v.  Bogy 

H.  M.  Montgomery 

Goo.  H.  Tout 

J.  F.  Sharpies . . 

O.  W.  Paul 

Frank  O.  Redfield 

Ida  M.  Johnson ... 

H.  W.  Emery 

Flora  K.  Schroeder 

G.  G.  Klingman 

Mary  E.  Harrach...--. 
Mabel  J.  Thompson-. - 

Wm.  P.Stephens 

Nelson  D.  Thorp 

D.  D.  Harris 

F.  C.  Henshaw 

Harry  Barrows 

R,  J.  Schwendiman 

E.  G.  Breeze— . .--..-- 

C,  L.Bailey -- 

H.P.  Wangeo 

Enos  D.  Martin 

A.  C.  Houghton 

H.  D.  Galloway 

G.  L.Sterling 


Address 


Keating. 

Hamilton. 

Boise. 

Caldwell. 

Huntington. 

Huson. 

Grand  Joto. 

Ballatine. 

I.rf>gan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook, 

Chinook 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

Burley. 

Gooding. 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden.  Utah. 

Okanogan. 

I^yton. 

Phoenix. 

Powell. 

Deaver. 

Payson. 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

EUeusburg. 


I  B.  E.  Stoutemyer.  district  counsel.  Portland.  Oreg. 
>  R.  J.  Coffey,  district  counsel.  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City.  Utah. 
'  W.  J.  Burke,  district  counsel,  Billings.  Mont. 


Important  investigations  in  progress 


Project 

Office 

In  charge  of — 

Title 

Colorado  River  Basin,  sec.  15  (Colo.,  Wyo.,  Utah,  N.  Mex.) 

E.  B.  Debler 

Senior  engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Associate  Engineer 

Construction  engineer. 

Engineer. 

Associate  engineer. 

Fort  Peck  Pumping  (Mont.,  N.  Dak.) 

W.  G.  Sloan 

Missouri  River  Pumping  (N.  Dak,  S.  Dak.) 

W   G    Sloan            .  .           -   . 

Cache  and  Beaver  Creek,  North  Canadian  COkla.) . 

Arkansas  Valley  (Colo.,  Kans. )..-... 

(.'hallis  (Salmon  River) ....... .-.._. . 

O    L  Kime                     .... 

Robert  Lee  (Tex.) .- ..-. . 

Williams.  Hassayampa,  Litti©  Colorado  (Ariz.) 

Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B.  Coe,  Editor. 
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Under  Secretary  Wirtz  on  Power 


DURING  the  course  of  an  early  spring  inspection 
tour  of  Interior  Department  projects  on  the  Pacific 
coast  and  in  the  Northwest,  Under  Secretary  of  the 
Interior  Alvin  J.  Wirtz  addressed  chambers  of 
commerce  luncheons  at  Portland  and  at  Spokane. 
In  both  places  he  dwelt  upon  the  power  policy  of 
the  Department  with  regard  to  power  projects 
under  its  administration.  Of  particular  interest  to 
those  interested  in  reclamation  was  the  Secretary's 
statement  at  Spokane  following  his  visit  to  the 
Grand  Coulee  Dam : 

"It  is  logical  that  States  and  communities 
cooperate  with  the  Federal  Government  in  the 
development  of  large  projects  such  as  Bonneville 
and  Grand  Coulee.  Such  a  partnership  is  founded 
on  a  recognition  of  interdependence  and  mutual 
trust.  It  presupposes  an  identity  of  interest  and  a 
common  goal.  We  are  securing  the  rights  of  our 
States  and  communities  against  the  ravages  of 
nature  and  absentee  control. 

"The  Federal  Government  has  shown  the  extent 
of  its  trust  in  the  people  of  the  Northwest  in 
establishing  the  Columbia  River  projects  as  great 
national  interests.  The  President  did  not  lay  down 
anv  conditions  as  a  prerequisite  to  aiding  in  the 
development  of  these  projects.  He  had  confidence 
in  the  people  of  the  Northwest  and  faith  in  their 
willingness  to  cooperate  to  make  these  national 
projects  monuments  of  productive  wealth  of 
which  both  the  Nation  and  the  Northwest  could  be 
proud. 

"The  objectives  of  these  projects  were  to  control 
the  waters  of  the  Columbia  so  as  to  irrigate  more 
than  a  million  acres  of  land  and  provide  op(X)r- 
tunity  for  resettlement,  and  at  the  same  time  make 
available  for  the  widest  possible  use  electric  energy 
at  the  lowest  possible  cost.  Congress  provided 
for  the  generation  of  power  at  these  great  dams  by 
and  at  the  risk  of  the  Federal  Government.  It 
provided  for  the  transmission  of  power  from  these 
dams  to  centers  of  distribution.  These  things  the 
Federal  Government  is  doing  at  cost  and  it  is  up  to 


you  people  to  determine  how  and  by  whom  this 
power  shall  be  distributed. 

"In  connection  with  the  Grand  Coulee  project 
the  Congress  with  foresight  provided  an  antispecu- 
lation  law.  No  man  may  enrich  himself  by  gam- 
bling in  a  resource  whose  value  is  enhanced  by  the 
Federal  Government.  The  acres  which  are  made 
fertile  by  the  waters  impounded  by  this  great 
project  may  not  be  sold  and  resold  at  ever  mounting 
cost  merely  by  taking  advantage  of  the  effort  of 
the  Federal  Government. 

"Although  no  antispeculation  bill  was  passed 
with  regard  to  electric  power,  nonetheless,  the 
Congress  in  many  ways  has  stated  its  policy 
directly,  and  certainly  by  implication  in  this  par- 
ticular case  it  is  evident  that  the  Congress  does  not 
propose  that  there  shall  be  speculation  in  electric 
power.  The  people  of  the  United  States  jointly 
are  generating  this  power  for  the  benefit  of  the 
people  of  the  Northwest — for  home  use,  for  com- 
merce, and  for  industry.  The  desire,  then,  is  to 
distribute  this  electricity  to  the  largest  number 
of  persons  at  the  lowest  possible  cost  so  that  its 
benefits  may  be  spread  and  it  may  be  a  potent 
factor  in  helping  raise  and  maintain  the  standard 
of  living  which  we  want  to  have. 

"As  I  say,  the  manner  of  the  distribution  is  for 
decision  by  the  people  in  the  area.  But  the  people 
have  a  right  to  demand  that  the  benefits  from  this 
power  shall  be  theirs  and  not  that  of  absentee 
managers.  Furthermore,  I  think  it  is  the  duty  of 
all  Federal  officials  who  are  responsible  for  the 
construction  and  operation  cf  these  projects  to  let 
the  people  know  that  they  have  the  right  to  have 
the  water  from  their  rivers  utilized  by  their  dams 
transmitted  over  their  lines  and  brought  to  their 
homes,  farms,  stores,  or  factories,  over  their  own 
distribution  systems. 

"It  is  your  responsibility  in  this  partnership  with 
the  Federal  Government  to  see  that  the  savings 
made  possible  by  this  project  result  in  increased 
purchasing  power  in  your  region." 
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The  Bureau  of  Reclamation 
Construction  Program 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation  ^ 


[  COME  before  the  heavy  construction  section 
)f  the  Associated  General  Contractors  today 
\l  yonr  annual  meeting  for  the  third  time. 
The  first  time  I  addressed  you  I  talked  gen- 
erally about  the  work  of  the  Bureau  of  Rec- 
lamation and  the  part  the  contractors  of 
America  play  in  it.  On  my  second  appear- 
ince  I  sounded  a  few  warnings.  Today  I 
ivant  just  briefly  to  sum  things  up. 

Every  big  contractor  in  the  business  now 
hould  know  something  about  reclamation. 
I  think  we  have  had  bids  from  most  of  you 
n  the  past  year  or  two,  and  those  of  you 
rt-ho  kept  your  pencils  sharp  enough  have 
probably  done  some  of  our  work  or  are  doing 
some  of  it  now.  If  you  are  not,  you  had 
better  look  into  it,  because  Reclamation  con- 
struction in  the  West  is  the  biggest  thing 
going  on  out  there  at  this  time.  We  have 
$115,398,235  of  contracts  in  force  at  this 
minute,  counting  only  major  jobs. 

Please  do  not  misunderstand  me.  The  busi- 
ness of  building,  which  is  very  exciting  and 
very  important,  if  it  is  done  well,  is  not  our 
sole  concern.  A  dam  should  never  be  looked 
upon  as  a  monument,  for  if  it  is  not  useful 
and  if  it  does  not  bring  a  full  measure  of 
lienefits  to  mankind  it  should  not  be  built  at 
all.  A  canal  system  is  something  more  than 
a  job  for  the  exercise  of  engineering  skill, 
and  a  power  plant  is  not  just  a  house  to  pro- 
tect some  carefully  constructed  macliinery. 
The  Bureau  of  Reclamation  is  building  proj- 
ects which  make  new  homes  to  add  to 
luindrods  of  thousands  we  have  already 
founded  by  irrigating  the  desert,  and  new  op- 
Iiortunities  for  additional  thousands  to  add 
to  the  million  people  who  are  now  making 
decent  livings  in  areas  already  developed 
by  us. 


_  'Address  dpllvorpd  in  Memphis,  Tenn.,  Ppbnmry 
",  before  the  ITenvy  Construction  and  Railroad 
Contractors  Division,  at  tlie  twenty-first  annual 
convention  of  ttie  Associated  General  Contractors 
of  America. 


Reclamation  and  the  Contractor 

But  this  is  a  meeting  of  contractors,  so  let 
us  talk  for  the  moment  of  the  building  of  these 
dams  and  these  canals  and  these  power  plants. 
First  I  want  to  say  that  our  relationships 
with  the  contractors  at  work  on  our  projects 
have  been  on  the  whole  very  good.  Last  year 
I  pointed  out  the  dangers  which  are  inherent 
in  a  couple  of  practices  which  were  then  evi- 
dent. There  was  a  tendency  of  the  contrac- 
tors to  join  together  to  bid  as  a  combination 
on  big  jobs.  When  the  job  is  big  enough,  this 
probably  is  necessary.  These  combinations, 
however,  were  not  always  completely  disin- 
tegrated in  bidding  for  work  that  could  be 
handled  easily  by  a  single  firm.  There  was 
also  the  practice  of  some  contractors  dashing 
out  to  hire  a  high-priced  lawyer  the  moment 
an  award  was  received  in  order  that  a  series 
of  claims  could  be  developed  against  the  Gov- 
ernment. Extension  of  these  practices,  I  said, 
might  lead  to  serious  consequences  from  the 
point  of  view  of  the  contractors.  In  return 
for  offering  its  work  on  the  open  market  the 
Government  is  certainly  entitled  to  truly  com- 
petitive bidding.  In  return  for  the  award  of 
a  contract  made  to  the  low  bidder,  the  Govern- 
ment and  other  contractors  who  may  have 
missed  getting  the  work  by  only  a  few  dollars, 
have  a  right  to  expect  the  successful  bidder 
to  do  the  work  he  has  won  without  inching 
up  his  compensation  by  legal  "fenageling."  I 
was  not  saying  that  all  claims  are  unjustified, 
but  if  the  time  ever  comes  when  each  contract 
means  a  long  battle  in  the  Court  of  Claims,  it 
will  cost  so  much  for  attorney  hire  that  we 
will  have  to  try  something  new  or  close  up 
shop.  We  try  to  be  just  and  reasonable  and 
expect  the  contractor  to  be  the  same. 

I  am  happy  to  report  that  there  were  but 
few  instances  in  the  past  year  of  these  ob- 
jectionable practices. 

Let  lis  review,  for  a  moment,  the  history  of 
the  relationship  between  the  Bureau  of  Rec- 


lamation and  the  contracting  industry.  At 
the  outset  of  our  work  in  1902  we  adopted  the 
contract  method.  We  had  a  great  number  of 
suspended  contracts,  and  were  forced  to  take 
over  plant  and  equipment.  Soon  we  found 
when  undertaking  work  in  places  difficult  to 
reach  that  no  bids  were  received.  This  meant 
we  were  obliged  to  do  these  jobs  ourselves, 
and  to  build  up  a  construction  force  (and  it 
was  a  good  one,  too)  in  order  to  get  the  work 
done.  Later,  work  was  done  with  Govern- 
ment forces  to  keep  our  organization  busy. 
During  this  time  we  did  work  that  the  con- 
tractors would  have  been  glad  to  have  had. 
This  phase  extended  to  1925.  In  these  23 
years  we  spent  about  $160,000,000  for  con- 
struction. Of  this  amount  about  $60,00O,C0O 
was  for  Government  force  construction,  $40,- 
000,000  for  construction  by  contract,  $30,000,- 
000  for  materials  and  supplies,  and  $10,000,000 
for  rights-of-way. 

Policy  of  Contracting  Work  Began  in  192o 

In  1925  a  policy  of  letting  all  possible  work 
by  contract  on  competitive  bidding  was 
adopted  by  the  Department  of  the  Interior. 
This  policy  extended  to  the  Bureau  of  Rec- 
lamation. Since  then  very  little  construction 
work  has  been  done  by  Government  forces. 
Between  1933  and  1939  a  total  of  $290,000,000 
of  construction  was  done  on  Bureau  of  Rec- 
lamation projects.  Of  this  total  only  $2,- 
567,000,  or  less  than  2  percent  was  done  by 
Government  forces.  It  is  a  notable  commen- 
tary on  the  reliability  of  the  contractor  today 
to  state  that  since  1932  we  have  not  experi- 
enced a  suspended  contract. 

Work  Sometimes  Done  hy  Oovernment  Forces 

The  Bureau  of  Reclamation  prefers  to  do 
its  work  by  contract.  It  saves  us  the  difficult 
task  of  expanding  and  contracting  our  forces 
to  meet  changing  phases  of  our  jobs.    We  are 
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well  organized  to  snpen-lse  contract  work. 
Our  results  under  the  system  are  excellent. 
If  a  Job  is  tedious  or  apt  to  be  subject  to 
interruptions  and  for  tlioee  or  other  reasons 
Is  unattractive  to  the  contracting  industry, 
we  do  not  hesitate  to  do  it  ourselves.  It 
the  bids  received  are  out  of  line  with  our 
estimates  of  the  cost  of  the  work — and  we 
make  very  careful  estimates  backed  up  by 
long  and  varied  experience — we  do  not  award 
a  contract.  I  must  add,  however,  that  we 
have  not  had  to  do  any  Job  for  want  of  fair 
bids  In  recent  years.  Recently,  however,  we 
have  liad  to  readvertise  a  long  tunnel  Job  and 
we  may  readvertise  It  once  more,  since  the 
matter  still  is  unsettled.  We  may  have  to 
do  this  work  with  Government  forces.  The 
risks  encountered  in  undertaking  work  on  a 
long  tunnel  apparently  frighten  the  contrac- 
tors, although  our  sptviflcatlons  were  drawn 
to  eliminate  most  of  these  risks.  If  the 
Government  has  to  guarantee  such  a  Job 
completely,  then  the  bids  will  have  to  be 
within  our  estimates  or  we  will  do  the  work 
ourselves.  I  see  no  other  line  of  action  avail- 
able to  U8  which  would  be  in  the  public 
interest 

Our  interest  in  these  matters  is  the  public 
interest.  When  fair  prices  are  offered  (and 
they  usually  are)  by  the  contractors,  the 
contractors  do  the  work. 

I  have  beard  two  types  of  complaints  about 
our  methods.  Some,  who  arc  not  well  in- 
formed, complain  that  on  some  Job  which 
they  cannot  identify,  the  contractor  made  an 
unreasonable  profit.  These  complaints  are 
founded  on  rumors.  We  expect  the  contrac- 
tors to  make  a  reasonobic  profit  We  know 
that  some  have  taken  losses  in  doing  work  for 
us.  Some  have  been  lucky,  and  have  not  had 
the  interference  from  weather  or  other  buga- 
boos which  was  reasonably  to  be  expected, 
and  have  done  better  than  they  anticipated. 
Frankly,  I  believe  a  few  have  made  more 
money  than  we  anticipate*!  they  should  make 
oo  tbe  work  they  undertook.  In  most  Instances 
or  roapectod  instances  of  this  sort  however, 
the  contractor  came  up  with  a  new  method,  an 
ingenious  device,  or  an  improve<l  procedure 
that  was  wholly  his  which  earned  his  take 
for  him.  The  Government  got  the  work  done 
for  what  was  a  fair  price.  Moreover,  once 
tbe  contractor  used  his  brilliant  Idea  and 
proved  It  would  work,  the  idea  was  taken  up 
by  others  ond  the  Oovomment  got  the  benefit 
of  it  on  Its  next  similar  contract.  I  am  not 
revealing  a  m-crvt  when  I  My  we  would  hnse 
our  next  estimate  on  the  tine  of  the  new 
development. 

Improved  Oomtlrucli<m  Urthod* 

Introduction  of  belt  conveyors  baa  aavMl 
money  In  certain  types  of  woilc.  We  antici- 
pate the  use  of  belt  conveyors  when  we  con- 
sMar  tbein  adaptable  In  estimating  costs  now. 
Tba  best  case  In  (mint,  however,  probably  Is 
foand  on  tb«  Ail-American  Canal.  This  big 
ditcb  has  been  dng  mostly  through  silt    At 


no  time  did  we  figure  that  the  work  would 
be  costly,  but  we  were  amazed  at  the  low 
figure  per  cubic  yard  of  the  successful  bid 
on  one  of  the  early  contracts.  Something  en- 
tirely new  in  irrigation  canal  excavation  was 
being  proposed  by  the  contractor.  He  pro- 
posed to  bring  to  the  Job  a  giant  dragline  of 
a  type  used  previously  principally  In  levee 
work  along  tbe  Mississippi  River.  It  worked, 
and  it  set  the  pace  for  the  construction  of  the 
whole  canal.  The  Government  saved  a  few 
million  dollars. 

I  started  to  say  there  are  two  types  of  com- 
plaints received.  I,  have  discussed  bat  one. 
The  other  type  is  that  received  from  the  con- 
tractors themselves.  In  our  offices,  to  hear 
you  men  talk,  one  would  Judge  most  of  you 
were  only  half  a  step  ahead  of  the  sheriff 
because  of  the  amount  of  money  you  are  losing 
each  day  on  that  dam,  on  that  bridge,  or  that 
canal,  or  that  tunnel  which  you  are  building 
for  us.  Sometimes  it  sounds  like  a  man  with 
bobtailed  straight  trying  to  convince  another 
with  bocked-up  aces  that  he  should  fold  his 
hand. 

I  remember  a  very  solemn  gathering.  About 
half  a  dozen  responsible  Bureau  of  Reclama- 
tion engineers  were  wearing  their  best  poker 
faces  while  a  contractor  friend  of  mine  was 
putting  on  an  act  in  an  effort  to  get  some 
provision  in  the  specifications  relaxed,  or  an 
interpretation  changed.  This  friend  of  mine 
walked  up  and  down  wringing  his  hands.  He 
spoke  of  his  dependent  mother.  He  thought 
the  Impending  disaster  would  kill  him  and 
feared  for  the  future  of  his  widow  and  little 
daughter.  He  knew  we  would  not  be  unrea- 
sonable, and  guessed  some  messenger  bad  de- 
livered the  wrong  paper  to  him.  He  wept  a 
little.  Then  he  stopped  and  looked  around 
the  circle  of  stony  faces.  He  sighed  and 
turned  to  me,  saying  calmly,  "I  guess  it  didn't 
go  over  so  good,"  put  on  his  hat,  and  laughed 
with  us  as  he  went  back  to  work. 

All  I  am  trying  to  say  Is  that  the  specifica- 
tions are  corefuily  drawn  by  men  with  lots 
of  experience,  and  they  should  be  read  by  the 
contractor  before  as  well  as  after  be  does  his 
bidding  on  the  Job. 

There  have  been  half  a  dozen  instances  in 
recent  months  In  which  bids  have  been  sub- 
mitted by  contractors  who  immediately  said 
(bat  they  had  made  mistakes.  In  several 
cases  It  was  obvious  to  us  that  their  bids 
were  far  too  low.  It  is  dUficuit  to  understand 
how  a  serious  business  like  that  of  presenting 
a  bid  on  Iniimrtant  work,  all  duly  accompanied 
by  an  Ironclad  bond,  can  be  carelessly  done. 
I  have  no  alternative  but  to  believe  that  now 
and  then  it  Is  carelessly  done.  It  is  a  dis- 
tasteful task  to  insist  on  awarding  a  contract 
when  the  bidder  Is  protesting  he  wrote  down 
the  wrong  figures  and  will  go  broke  If  he  has 
to  do  the  work.  The  law,  however,  is  per- 
fectly clear  on  what  we  must  do.  If  all  bid- 
ders would  che<-k  their  bids  more  carefully 
before  submit  ling  them  some  real  tragedies 
could  be  avoided.  I  sometimes  suspect  that 
many  bids  are  made  up  on  the  backs  of  old 


envelopes  in  the  smoking  cars  of  trains  spet 
ing  contractors  to  an  opening  at  69  minut 
past  the  eleventh  hour.  What  the  Govei 
ment  gains  by  acceptance  of  a  hopeless  bid 
poor  compensation  for  tbe  grief  which  go 
with  it ;  grief  for  the  contractor  and  his  m 
and  grief  for  us  who  have  to  inspect  the  wo 
and  deal  with  the  victims. 

Xo  Large  Joh»  in  Immediate  Prospect 

I  suspect  all  of  you  are  interested  in  wli 
work  we  plan  to  put  on  the  market  this  yei 
For  the  most  part,  our  present  expectatio 
are  that  the  larger  part  of  the  fund.s  whi 
will  be  supplied  to  the  Bureau  will  be  requir 
to  carry  on  work  already  under  contra 
There  are  no  very  large  new  Jobs  In  prosp* 
at  the  moment.  Our  appropriation  bill  li 
not  been  reported  In  the  House  of  Represci 
atives,  but  the  $44,000,000  which  was  rcco 
mended  in  the  Budget  for  construction  in  t 
fiscal  year  1941  will  Just  about  carry  on  wl 
is  now  under  woy.  There  will  be,  of  cour 
a  good  many  contracts  let  for  sizable  jobs, 
this  sum  Is  appropriated,  but  not  so  many 
during  each  of  the  past  6  years.  There  w 
be  considerable  canal  work  and  work 
medium-sized  structures,  but  the  volume 
new  work  on  dnms  will  be  small.  The  \ye 
has  passed  of  the  extremely  heavy  constn 
tion,  so  far  as  new  work  on  our  program  j 
presently  constituted  is  concerned.  One  pi* 
ect  Is  an  exception,  the  C!olorado-Big  Thon 
son  project  In  CJolorado,  on  which  a  number 
important  features  have  not  as  yet  bi 
started. 

There  are  two  Important  new  developme 
which  may  have  an  Important  bearing  on  < 
programs  In  the  future  In  which  you  will 
interested.    The   first  of   these    to   whlcl 
want    to    call    attention    is    the    aulhoi 
recently  granted  to  include  consideration 
flood  control  In  planning  large,  multiple-ll 
pose  reclamation  dams  and  reservoirs.    Un 
an  agreement  with  the  Corps  of  Engineer! 
the  War  Department,  we  Jointly  review  d 
obtained   in   preliminary   Investigations,  i 
each   organization   advises   the  other   In 
special  field.    By  this  method,  It  Is  lM>lle 
that  construction  and  operation  of  nniltl 
purjjosc  dams  and  projects  will  be  place<l  wl 
they  logically  belong  with  the  agency  liai 
the  principal  interest  and  resiwaslhility. 
cept  for  this  innovation,  there  wouUl  l>o  i 
slant  danger  of  duplication  of  effort   In 
preliminary  Investigations  made  in  the 
em  area  to  which  o<ir  work  is  confine*!, 
a    possibility    that    some    valuable    func 
might    be   slighted    In    projects    underta 
Our  relationships  with  the  Corps  of  Kngin 
have  been  and  remain  most  cordial.    We 
work  together. 

Oreat  Plain*  Program 

The  second  Important  development  is 
In  which  considerable  Interest  has  been 
{Continued  on  page  65) 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory' 


iVITH  this  issue  of  the  ERA  we  are  beginning 
1  series  of  articles  the  publication  of  which 
aas  been  suggested  by  the  many  inquiries  re- 
:!eived  in  the  Washington  Office  of  the  Bureau 
d£  Reclamation  regarding  the  varied  and,  in 
many  cases,  peculiar  names  of  our  projects 
and  their  several  respective  features.  We 
start  the  series  with  the  Boise,  Owyhee,  and 
Belle  Fourche  projects.  Other  articles  in  the 
series,  will  appear  from  time  to  time. 

In  the  case  of  a  number  of  the  projects,  the 
iuformation  has  been  obtained  from  local 
sources.  The  construction  engineer  in  charge 
of  the  Boise  and  Owyhee  projects  advises  that 
the  statements  made  concerning  those  projects 
must  not  be  accepted  as  absolutely  factual, 
but  as  the  best  available  at  this  time,  based  on 
written  history,  on  what  has  been  related  by 
the  early  settlers  or  their  descendants,  or  on 
popular  legends. 

Boise  Project,  Idaho 

The  Boise  project,  located  in  southwestern 
Idaho  and  eastern  Oregon  adjacent  to  the  city 
of  Boise,  was  authorized  for  construction  on 
JIarch  27,  1905.  Its  principal  engineering 
structure,  Arrowrock  Dam  on  the  Boise  River, 
was  completed  in  1916  and  at  that  time  took 
rank  as  the  highest  dam  in  the  world. 

Boise. — The  word  Boise  originated  in  1834 
when  a  party  of  French  Canadians,  part  of  an 
exploring  and  trapping  expedition  led  by 
Captain  Bonneville,  a  United  States  Army 
officer,  pitched  camp  on  the  mesa  overlooking 
the  site  where  the  city  of  Boise  now  stands, 
and  looked  down  upon  the  valley  through 
which  flowed  a  beautiful  river  between  ranks 
of  poplars  or  cottonwoods.  They  had  traveled 
for  many  days  through  the  dust  and  sage- 
brush In  the  heat  of  summer,  and  had  not 
seen  a  tree  for  hundreds  of  miles.  When  they 
saw  the  trees  along  the  river  they  exclaimed : 
"Les  bois,  les  bois!  Voyez  les  bois!"  meaning 
"The  woods,  the  woods!     See  the  woods!" 

Arrowiock.—AiToy/  Rock  at  the  north  abut- 
ment of  the  present  dam  probably  got  its 
name  from  the  great  number  of  Indian  arrow- 
heads found  at  its  base.  It  is  supposed  that 
Indians,  in  the  spirit  of  contest  or  to  test 
their  .skill,  shot  arrows  high  in  the  air  against 
the  steep  sides  of  Arrow  Rock.  Another  con- 
tention is  that  the  rock  was  named  for  its 
arrowhead  shape,  while  still  another  is  that 
Indian  rock  writings  including  a  largo  arrow 
pointing  upstream  were  found  when  exca- 
vation was  started  for  the  dam.  The  great 
change  wrought  by  the  construction  of  the 

'A  compilation  of  data  furnished  by  the  field 
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dam  prevents  substantiation  of  any  of  these 
theories. 

Payette. — The  Payette  River  was  named  for 
Francis  Payette  who  in  1818  led  a  small  party 
of  Hudson  Bay  trappers  along  this  stream 
to  catch  beaver.  He  was  afterward  the 
trader  in  charge  at  Fort  Boise  for  the  Hud- 
son Bay  Co. 

Weiaer. — The  Weiser  River  was  named  in 
1818  for  Jacob  Weiser,  a  Hudson  Bay  trapper, 
who  trapped  for  beaver  along  this  stream. 

Nampa. — The  word  Nanipa  was  derived 
from  the  Shoshoni  Indian  word  "nampuh" 
meaning  "big  foot,"  and  more  particularly 
from  Chief  Nampuh,  war  chief  of  the  Wihi- 
nast  tribe,  a  branch  of  the  Shoshonis,  who 
lived  along  the  Boise  River.  He  is  reputed  to 
have  had  a  foot  171/2  inches  long  and  6  inches 
wide,  and  to  have  been  a  veritable  superman 
in  strength  and  stature.  He  was  an  outlaw 
and  was  killed  in  1868  by  a  highwayman. 

Oivijhee  Project,  Oregon-Idaho 

Otoyhee.- — There  are  several  theories  re- 
garding the  origin  of  the  name  Owyhee.     His- 


tories tell  us  that  this  name  was  given  the 
Sandwich  Islands  in  1778  by  Capt.  James 
Cook,  an  English  navigator,  but  that  the 
word  is  now  spelled  "Hawaii."  In  1819  Don- 
ald Mackenzie  outfitted  three  natives  of  the 
Hawaiian  Islands — Owyhees  they  were 
called — who  were  employed  by  the  Hudson 
Bay  Co.  to  trap  the  stream  for  beaver  during 
the  winter.  Indians,  probably  from  the 
Shoshoni  Tribe,  found  and  murdered  the 
trappers,  since  which  time  the  stream  has 
been  called  the  Owyhee  River.  Although 
some  say  that  the  word  Is  a  corruption  of 
Hawaii  or  Oahu,  one  of  the  Hawaiian 
Islands,  it  is  generally  agreed  that  the  word 
originated  with  trappers  who  were  brought 
in  from  the  Hawaiian  Islands. 

Malheur. — The  name  Malheur  was  used  by 
Peter  Skene  Ogden,  a  Hudson  Bay  Co.  trad- 
er, who  made  an  expedition  into  the  Snake 
River  country  in  1825-26.  In  Ogden's  jour- 
nal appears  the  following  entry:  "Tuesday, 
February  14,  1826.  We  encamped  on  River 
au  Malheur  (French  for  evil  hour  or  mis- 
fortune) so  called  on  account  of  goods  and 
furs  concealed  here,  discovered,  and  stolen 
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bj  the  natlreg."    Ogden  was  accompanied  by 
French-Canadian  hunters. 

Dead  Ox  Flat. — A  pioneer  family  in  a  prairie 
schooner  drawn  by  a  team  of  oxen  were 
mafcing  their  dlflicult  way  overland.  The 
oxen  were  footsore  and  weary  and  one  de- 
veloped a  bad  limp.  Camp  was  pitched  on 
this  flat  and  during  the  night  the  lame  ani- 
mal died.  A  passing  cowboy  gave  aswlstance, 
and  when  he  came  back  that  way  again  be 
noticed  range  cattle  grazing  near  the  dead 
animal.  Later  he  met  another  cowboy  who 
was  looking  for  the  cattle  and  directed  him 
bjtbe  dead  ox  along  the  trail.  Soon  this  dead 
ox  became  a  landmark  for  directing  travel 
and  the  flat  took  the  name  Dead  Ox  Flat. 


Mitchell  «M//e.— Mitchell  Butte  got  its 
name  from  a  pioneer  cattle  rancher  who  lived 
near  the  butte.  He  is  reported  to  have  en- 
gaged in  some  Questionable  practices  in  ob- 
taining cattle  and  was  run  out  of  the  country 
by  the  other  ranchers  in  the  vicinity. 

Succor  Creek. — The  origin  and  even  the 
present-day  spelling  of  this  name  are  a  con- 
stant source  of  controversy.  The  one  which 
is  most  frequently  used  and  ofllclally  recog- 
nlze<l  by  the  Burena  of  Reclamation  is  Succor 
Creek.  The  road  to  Jordan  Valley  crossed  this 
creek  and  it  is  related  how  a  stagecoach  was 
attacked  by  Indians  and  took  refuge  In  the 
creek  bottom.  Help  (or  succor)  reached  them 
there  and  the  creek  was  so  named.    A  certain 
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group  vigorously  supports  the  spelling  "Sui-ki 
Creek."  Whether  this  belief  Is  founded  on  tl 
alleged  abundance  of  that  fish  or  the  nilnei 
from  the  East  who  were  sold  property  alor 
this  stream  seemingly  cannot  be  agreed  upo 

Ontario. — The  settlement  was  original 
called  lone,  but  when  the  city  was  laid  oi 
the  name  was  changed  to  Ontario  by  a  mii 
from  the  Canadian  Province  of  Ontario. 

Ky»$a. — There  is  more  of  the  adventure  ar 
romance  of  the  old  West  linked  with  the  stoi 
of  the  naming  of  the  town  of  Nyssa.  Legei 
has  it  that  a  band  of  Mexican  horsemen  ran 
ing  far  north  of  their  usual  haunts  kidnap« 
an  Indian  girl  named  Nyssa  or  Nessa  ( iia 
rators  disagree  on  the  siKlling).  The  B>rl 
father  appealed  to  the  garrison  at  Fort  Boli 
and  a  soldier  was  dispatched  to  follow  tl 
band.  He  succeeded  in  rescuing  the  girl,  bi 
her  freedom  was  short-lived  because  the  kl 
napers  pursued  the  two  and  killed  them  i 
tbey  were  preparing  to  cross  the  Snake  Hivi 
where  now  stands  the  town  of  Nyssn.  Son 
stories  of  this  episode  have  a  "lived  liappi 
ever  after"  ending,  but  it  seems  that  tl 
tragic  ending  follows  the  facts  more  closely. 

Some  claim  that  the  town  was  named  f 
the  Nyssa  tree,  a  species  which  grows  In  tl 
southern  United  States,  while  others  hfUc 
It  was  named  by  railroad  men  after  the  Gre< 
city  of  ancient  history  because  of  its  brevlt 
a  quality  so  desirable  in  railroad  deslguati' 

Johanncgeti  Park. — By  letter  of  Januar>  - 
1938,  to   the  construction  engineer,   Owylij 
project,  the  Pomona  Grange  stated  that  at  i 
meeting  on  January  22  it  was  voted  un: 
mously  to  request  the  Bureau  of  Keclamai 
to  designate  the  park  as  Owyhee  Dam  - 
Jubannesen  Park.    The  grange  did  Uils  n- 
token  of  appreciation  of  the  help  given  by  > 
Johannesen  in  the  development  of  this  areii. 

Construction  Engineer  R.  J.  Newell  ci 
curred  in  the  request  in  letter  of  Februar.v 
IMS  to  the  Commissioner  of  Reclamation. 

In  his  letter  of  March  0, 1038  to  the  grai 
Secretary  of  the  Interior  Ickes  stated : 

"Tlie  Commissioner  of  the  Bureau  of  i; 
lamatlon  has  advised  me  that  Allen  Johani 
sen,  who  dlo<l  July  26,  1037,  was  employed 
approximately  23  .vears  by  the  Bureau 
lieclamalloii  and,  for  the  10  years  prior 
Ills  death,  was  asslgne<l  to  the  Owyhee  proji 
wliero  he  was  engagc<l  principally  on  the 
structlon  and  operation  of  the  Owyhee  Dt 

"Tlie  action  taken  by  the  Pomona  Grange 
requesting  that  his  faithful  and  consrientit 
servic*'  lie  rc<'<>gnixe<l,  by  giving  his  nanje 
tlie  iKirk  at  Owyhee  Dam,  mei-ls  with  my 
proval  and  you  are  hereby  autborlzo<l  to  i 
such  ni-tion  as  seems  advisable  in  making 
n  matter  of  permanent  record." 

Belle  Fotirchc  Project,  South  Dakota 

The   Belle   Fourche  project   la  located 
westeni    South    Dakota,    northeast    of 
famous  Black  Hills,  whore  the  pioneer 
tory  of  the  project  area  liogan  with  the 
covery  of  gold  in  187(1.    Water  for  irrieat 


o 
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as  first  delivered  to  a  small  area  on  the 
rojeit  in  1908.  Tlie  project  proper  was  com- 
teted  in  1911  and  now  has  a  total  irrigable 
rea  of  approximately  80,000  acres.  Belle 
ourtlie  Dam,  with  its  reservoir,  is  the  key 
mture  of  the  project  and  the  largest  dam  in 
outh  Dakota. 

The  principal  names  on  this  project  orig- 
late  from  the  city  of  Belle  Pourche  and 
rem  the  river  of  the  same  name.  Belle 
'oiirche  is  a  French  name  and  means  "beau- 
iful  forks."  This,  in  turn,  has  reference  to 
36  confluence  of  the  Redwater  and  Belle 
'ourclie  Rivers.  Frenchmen  settled  in  this 
iciiiity  in  the  early  days  and,  according  to 
eports,  engaged  in  fur  trading  with  the 
ndians  as  early  as  1854. 
Belle  Fourche  was  located  on  the  old  S  B 
tanch  owned  by  Seth  Bullock,  a  personal 
riend  of  former  President  Tlieodore  Roose- 
elt,  who  then  was  a  ranchman  of  Medora, 
I.  Dak.  These  men  exchanged  frequent 
isits  and  also  engaged  in  numerous  hunting 
scapades. 

Marquis  de  Mores  operated  a  stage  line 
n  1884  from  Medora  on  the  Northern  Pacific 
o  the  Black  Hills.  One  of  the  stations  on 
his  line,  named  "De  Mores,"  was  located  on 
lie  present  town  site  of  Belle  Fourche.  This 
vas  a  small  hamlet  of  four  or  five  business 
luiklings  and  a  few  other  shacks.  The  stage 
ine  was  short-lived,  and  in  1885  De  Mores 
lecaine  a  ghost  town,  the  buildings  being 
iioved  mostly  to  Minnesela,  a  small  commu- 
lity  about  4  miles  southeast  of  the  present 
•ity  of  Belle  Fourche. 

The  Chicago  &  Northwestern  Railway 
•eachod  the  city  in  1891  and  following  this 
•ailway  construction,  Belle  Fourche  for  the 
lalance  of  the  nineteenth  century  was  con- 
sidered the  largest  original  shipping  point 
for  livestock  in  the  United  States,  cattle 
coming  from  the  ranges  of  western  Soutli 
Dakota,  northeastern  Wyoming,  southeastern 
Montana,  and  southwestern  North  Dakota. 

Newell  was  laid  out  as  a  Government 
town  site  in  1910,  and  was  so  named  after 
F.  II.  Newell,  at  that  time  Director  of  the 
Reclamation  Service.  The  Chicago  North- 
western Railroad  reached  the  city  the  same 
year  and  water  for  the  irrigation  of  adjacent 
lands  became  available  in  1912. 

Fniitdaie  derives  its  name  from  the  or- 
chards of  hardy  fruit  growing  in  that  vicinity 
before  the  project  was  established.  These 
orchards  liave,  to  a  large  extent,  deteriorated 
and  many  have  died  out  entirely. 

Nislatid  was  platted  by  the  Pioneer  Town- 
site  Co.,  a  subsidiary  of  the  Chicago  North- 
western, the  land  being  purchased  from  Nis 
Sorenson,  an  old  settler.  It  was  first  planned 
to  name  the  place  Lucerne,  but  this  met  with 
opposition  from  the  Post  Office  Department 
and  the  name  was  changed  to  Nisland  in 
honor  of  Nis  Sorenson,  four  sons  of  whom 
are  now  irrigation  farmers  on  the  project, 
one  being  an  irrigation  district  director. 

Vale  was  settled  many  years  before  the 
construction   of    the    irrigation    project.      In 


1880  Andrew  Rosander  settled  on  the  Belle 
Fourche  River  near  the  present  town  of  Vale, 
and  3  years  later  applied  for  a  post-office 
Ijermit  in  connection  with  his  roadhouse. 
The  application  called  for  the  name  "Val- 
ley," but  this  was  not  approved,  postal  au- 
thorities suggesting  the  name  "Vale"  which 
was  adopted.  The  town  site  was  platted  by 
Mr.  Rosander  in  1908,  but  the  village  has 
not  yet  been  incorporated. 

Carlsbad  Project,  Xew  Mexico 

The  Carlsbad  project  is  located  about  26 
miles  from  the  famous  Carlsbad  Cavern,  be- 
lieved to  be  the  largest  limestone  cavern  in 
the  country,  if  not  in  the  world.  The  project 
was  so  named  because  of  its  proximity  to 
the  mineral  springs  in  the  Pecos  River  about 
3  miles  above  the  town  by  the  same  name,  the 
waters  of  the  springs  being  similar  in  analysis 
to  the  well-known  springs  at  Carlsbad, 
Austria. 

The  original  name  of  the  city  now  called 
Carlsbad,  prior  to  1899  was  "Eddy,"  named 
for  C.  B.  Eddy,  the  original  promoter  of  the 
Pecos  Irrigation  Co.,  now  the  Carlsbad 
project. 

Ahtmogordo  Dain.—T\\(i  name  "Alamogordo" 
is  a  Spani-sh  word,  the  literal  meaning  of 
which  is  "big  eottonwood."  Strictly  speaking, 
the  word  "gordo"  means  "fat"  but  in  Spanish 
it  conveys  the  idea  of  "large"  as  applied  to  a 
large  tree.  "Alamo"  means  "Cottonwood." 
As  applied  to  the  creek  by  that  name  which 
enters  the  Alamogordo  Reservoir,  it  is  as- 
sumed the  large  cottonwoods  growing  along 
the  banks  and  in  the  channel  of  the  creek  for 
some  miles  above  its  mouth  were  responsible 
for  the  name. 

Lake  McMillan  was  named  for  W.  H.  Mc- 
Millan, a  wealthy  man  who  was  associated 
with  C.  B.  Eddy  and  was  a  brother  of  United 
States  Senator  McMillan. 

Avalon  Reservoir.— From  an  unauthorita- 
tive source  it  has  been  suggested  that  the 
name  Avalon  might  very  well  be  traced  to  the 
island  of  the  same  name  which,  according  to 
the  legends  of  King  Arthur,  was  said  to  have 
been  Glastonbury,  near  the  terrestrial  para- 
dise, and  the  abode  and  burial  place  of  King 
Arthur,  one  of  the  last  British  chieftains  who 
struggled  against  the  Anglo-Saxon  power  in 
the  sixth  century.  This  king  defended  West 
Britain  against  the  Saxons  and  was  killed  in 
a  decisive  battle  in  the  year  520. 


Reclamation  Construction 

(Continued  from  page  62) 

pressed  by  contractors.  I  refer  to  the  type 
of  work  involved  in  the  Great  Plains  water 
conservation  and  utilization  program.  Proj- 
ects in  this  type  of  program  are  part  relief. 
Some  money  expended  is  appropriated  directly 
for  this  work  and  it  is  reimbursable,  as  is  the 


entire  cost  of  construction  of  the  projects  in 
our  regular  program.  This  money  goes  for 
supervision,  for  materials  and  supplies,  and 
for  machinery.  Additional  money  is  allotted 
from  relief  funds  and  is  nonreimbursable. 
These  funds  are  used  to  hire  relief  labor  to  do 
as  much  as  possible  of  the  work  involved. 
It  is  a  type  of  force  account  construction.  It 
is  also  a  desirable  means  of  providing  neces- 
sary relief  later  on  worth-while,  permanent, 
wealth-producing  improvements.  We  have 
virtually  completed  one  small  project  on  this 
general  plan.  Three  others  are  to  be  started 
in  the  spring.  This  type  of  project  by  its  very 
nature  is  confined  to  areas  where  relief  loads 
are  heavy  and  where  project  costs  are  compar- 
atively high  when  considered  on  a  per  acre 
basis ;  in  other  words,  to  such  areas  as  the 
Great  Plains,  where  droughts  of  critical  in- 
tensities are  frequent.  The  procedure  out- 
lined for  these  projects  is  not  readily  adapt- 
able to  heavy  construction  or  large  structures, 
because  of  the  lack  of  sufficient  numbers  of 
."killed  laborers  on  the  relief  rolls.  I  see  no 
threat  in  this  program  to  the  construction  in- 
dustry. It  is  recognized  that  the  expenditures 
for  a  given  amount  of  work  done  on  this  plan 
are  greater  than  under  the  contract  system. 
This  greater  cost  results  from  the  limitation  as 
to  hours  of  work  and  total  earnings  placed  by 
law  on  relief  employment,  from  wide  fluctu- 
ations in  the  labor  supply,  and  from  a  short- 
age of  workers  skilled  in  the  specialties  of 
s\ich  construction.  The  higher  unit  cost, 
however,  is  amply  justified,  I  believe,  by  the 
alternative  necessity  of  providing  less  pro- 
ductive and  desirable  work  at  the  same  ex- 
jiense  for  the  men  on  relief. 

In  closing,  I  want  to  repeat  that  by  and 
large  our  relationships  with  the  contractors 
have  been  good.  The  Bureau  of  Reclamation 
adheres  to  and  approves  the  policy  of  letting 
its  work  by  contract  on  competitive  bidding. 
Some  difficulties  and  bad  practices  have  en- 
tered, but  they  so  far  have  been  the  exception 
rather  than  the  rule,  and  we  have  found 
nearly  all  contractors  ready  to  play  the  game 
by  the  rules  laid  down  in  the  public  interest. 
In  the  few  instances  in  which  we  recently 
have  done  work  with  Government  forces,  there 
liave  been  good  reasons  for  it.  We  will  do 
work  ourselves  in  the  future,  if  there  are  good 
reasons  for  it,  but  I  do  not  anticipate  that  this 
will  often  be  necessary. 

The  volume  of  new  work  during  the  coming 
year  probably  will  be  reduced,  but  there  will 
be,  I  anticipate,  a  considerable  number  of  at- 
tractive jobs  placed  on  the  market  in  con- 
nection with  projects  now  under  way. 

We  have  been  engaged  in  a  great  construc- 
tion program  in  the  West,  one  of  primary  im- 
portance to  the  region  and  of  benefit  to  the 
Nation  as  a  whole.  I  see  beyond  the  dams 
and  the  canals,  new  farms,  new  towns,  and 
new  homes.  I  see  places  made  by  completion 
of  our  present  programs  for  a  million  more 
people,  who  by  their  labor  and  industry  can 
make  decent  livings.  It  cannot  be  denied  that 
such  opportunities  are  sorely  needed. 
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Construction  of  the  Alamo  River  Crossing 


By}.  R.  LAWRENCE,  Division  Engineer 


THE  years,  from  1(!(K>  to  1007,  wituesscd  the 
most  decisire  events  in  the  long  struggle  be- 
tween the  forces  of  man  and  those  of  the 
Colorado  River  for  possession  of  the  fertile 
lands  of  the  Imperial  Valley  of  California. 
Man,  with  the  most  motlern  construction  equi[>- 
inent  available  for  the  work,  Anally  won  the 
Ixittie,  and  the  closure  was  made  of  the  break 
in  the  west  bank  of  the  river.  Through  this 
break,  the  majur  part  of  the  Colorado's  flow 
for  almost  2  years  had  crossed  Imperial 
Valley  on  its  way  to  the  Salton  Sfa.  The 
power  and  treachery  of  the  Colorado  was  well 
demonstrafod  by  the  manner  in  which  it  en- 
larged a  small  diversion  channel  that  had 
boon  cut  through  the  western  bank  of  the 
river  during  emergency  efforts  to  divert  some 
of  the  river's  low  flow  into  the  main  canal. 
A  series  of  unprecedented  winter  and  spring 
floods  later  washed  away  embankments  built 
across  this  opening  before  they  could  be  com- 
pleted, and  the  original  narrow  cut  was  en- 
larged to  a  half-mile  in  width,  along  which 
rabaequent  flood  flows  entered  the  valley. 

After  entering  Mexico  some  distance  south 
of  the  International  Boundary,  the  flow  pro- 


ceeded in  a  general  westerly  direction  to  a 
tK>int  some  10  miles  east  and  south  of  Calex- 
ico,  Calif.  Here  a  part  of  the  flood  waters 
turned  northward  into  the  United  States  and 
followed  a  shallow  wash  channel  across  the 
eastern  section  of  Imperial  Valley  until  it 
reached  the  Salton  Sea;  this  channel  was 
later  known  as  the  Alamo  River.  During  the 
2  years  that  the  uncontrolled  flow  of  the 
Colorado  followed  the  Alamo  Channel,  the 
depth  of  the  formerly  narrow  floodway  was 
increased  to  30  feet  and  had  a  flnal  width  of 
1,300  feet.  After  the  Colorado  was  brought 
under  control  and  additional  areas  became 
developed,  the  Alamo  River  channel  proved 
useful  for  the  drainage  it  provided  for  ad- 
jacent land  and  for  use  as  a  wasteway  to 
dispose  of  excess  water  from  a  portion  of  the 
Imperial  Irrigation  District's  irrigation  system. 
At  the  iwint  where  It  is  crossed  by  the 
AU-Amerlcan  Canal,  the  Alamo  River  usually 
carries  500  cubic  feet  of  water  per  second 
during  the  bu.sy  irrigation  season,  with  a 
maximum  flow  approaching  1,000  cubic  feet 
Iier  second  during  perloils  of  heavy  rain  on 
the  Mexican  portion  of  the  basin.    The  capac- 


The  river  culvert,  completed  atid  partially  backfilled.    The  river  has  been  diverted 
on  the  opposite  side  of  the  steel  piling.    Completed  section  of  the  canal  in  background 


ity  of  the  AU-American  Canal  is  4,700  secon< 
feet  above  the  crossing  and  4,300  secou< 
feet  below.  Facilities  are  provided  for  dl 
charging  a  maximum  of  1,500  second-feet  < 
water  from  the  canal  into  the  Alamo  Ri 
as  regulation  or  emergency  waste  and  \ 
smaller  amounts  to  supply  the  Irrigation  r 
quireraents  from  the  river.  | 

Bedrock  underlies  several  hundred  feet  ^ 
alluvial  deposit  In  this  region.  Geologis 
state  that  the  bedrock  is  traversed  by  t 
active  branch  of  the  great  San  Andreas  Fan 
almost  directly  under  the  river  channel.  Fi 
this  reason  it  was  necessary  to  design 
structure  which  could  withstand  earthquai 
shocks  to  the  greatest  practicable  exte 
without  material  damage. 

Structurea 

Four  types  of  structures  were  consider 
for  the  crossing,  namely :  a  monolithic  co 
Crete  siphon  under  the  river  channel,  a  trii^ 
borrelled  steel  pipe  siphon  over  the  river, 
reinforced  concrete  flume  on  pile-8upix>rt 
bents,  and  a  concrete-lined  canal  across  t 
channel  on  compacted  fill  over  and  aroui 
a  concrete  box  culvert. 

The  crossing  structure,  as  designed,  « 
sists  of  several  units.  An  inlet  transitl 
leads  to  check  and  wasteway  gate  sectloi 
all  founded  on  natural  ground.  Below  t 
check  section  a  transition  continues  to  t 
concrete-lined  canal  section  built  on  a 
pacted  flll,  which  terminates  in  a  transit 
to  the  normal  earth  section  founded  on  na 
ral  ground.  This  portion  of  the  crossi 
structure  extends  416  feet  along  llio  cao 
The  check  structure  is  provided  with  fa 
18-foot  by  15-foot  3-Inch  radial  gates  equlpf 
with  electrically  opcratP<l  hoists. 

A  double  7-  by  J>-foot  box  culvert  forms  I 
river  channel  through  the  compacted  I 
bankment.  Suitable  inlet  and  outlet  trai 
flons  at  either  end  connect  the  culvert  w 
the  channel  banks,  the  outlet  transition  for 
Ing  a  stilling  ba.sin  which  retards  the  hi 
velocity  flow  occurring  through  the  culv< 
This  structure.  Including  transitions,  exlei 
305.83  feet  along  the  river  channel. 

The  wasteway  consists  of  a  gate  siructa 
housing  two  7-foot  6-inch  by  6-foot  automi 
float-<-oiitrolled  radial  gales,  a  double  Ik>x  i 
vert  M-ctlon  through  the  canal  l>nnk,  a  chl 
a  stilling  pool,  and  nn  outlet  transition  to 
right  Imnk  of  the  river  channel.  The  av 
matic  gates  will  serve  to  maintain  a  pre 
lemilned  maximum  water  surface  in  the  cat 
or  may  be  fully  opened  to  waste  1,000  scco 
feet.  The  drop  In  water  surface  betw< 
normal  canal  and  river  water  surfaces  la  nb' 
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■2i  feet.    The  length  of  the  wasteway  structure 
is  188.69  feet. 

Due  to  the  fact  that  the  available  compac- 
linii  material  was  a  fine  silt,  with  low  stability 
when  saturated,  it  was  deemed  necessary  to 
Ill-event  water  from  the  canal  from  seeping 
iiiro  the  embankment.  An  8-  to  9-inch  concrete 
lining  was  provided  for  the  canal  section  in 
lie  compacted  embankment.  The  lining  over- 
i  ivs  a  blanket  of  screened  gravel,  6  to  12 
ill  lies  in  thickness,  which  will  serve  to  drain 
any  water  penetrating  the  lining  membrane. 
i'lie  gravel  blanket  is  in  turn  drained  by  3 
lines  of  6-inch  sewer  tile,  laid  with  open  joints 
which  discharge  through  the  culvert  top.  The 
gravel  blanket  was  placed  on  the  embankment 
slopes  and  floor,  screeded  to  subgrade  shape, 
and  its  surface  stabilized  by  the  application  of 
a  thin  coat  of  gunite. 

The  outer  slopes  of  the  compacted  fill  are 
weighted  and  drained  by  a  layer  of  pit-run 
I    gravel,  extending  from  the  top  of  the  bank  to 
I    9  feet  below   the   culvert  transition   grades. 
'    This  blanket  varies   in  horizontal  thickness 
•    from  3  feet  at  the  top  of  bank  to  21  feet  at 
the  elevation  of  the  transition  floor.     Sewer 
tile  underdrains  are  provided  under  the  cul- 
vert outlet  transition  floor,  so  as  to  balance 
external  and  uplift  pressures. 

All  portions  of  the  structure  are  jointed,  so 
as  to  provide  articulated  units  free  to  move 
with  either  settlement  or  earthquake  shocks. 
Transverse  joints  were  provided  across  the 
concrete-lined  section  at  intervals  of  23  feet 
6  inches,  and  longitudinal  joints  were  provided 
at  the  base  of  each  slope  slab.  All  joints  are 
sealed  against  water  leakage  by  means  of 
specially  molded  rubber  diaphragms  which 
span  the  joints  and  are  embedded  In  the  con- 
crete on  either  side  thereof.  Elastic  fillers  of 
sponge  rubber  and  dehydrated  cork  are  pro- 
vided in  the  joint  between  the  adjoining  con- 
crete, so  as  to  further  reduce  the  restraint 
between  adjacent  units  that  may  be  subjected 
to  displacements. 

Contract  Atcarded 

A  contract  was  awarded  during  June  1938, 
for  building  the  structure.  The  main  canal 
had  been  previously  excavated  up  to  each 
bank  of  the  channel.  The  method  of  con- 
structing the  crossing  consisted  of  first  by- 
passing the  river  around  the  site,  then 
instalHng  the  culvert  complete  with  inlet  and 
outlet  transitions,  diverting  the  river  through 
the  culvert,  and  backfilling  the  culvert  and 
river  bed.  The  uncompleted  section  of  AU- 
American  Canal  was  then  built  across  the  fill 
witli  construction  comprising  compacted  em- 
bankments and  a  concrete  lined  water-carry- 
ing section. 

The  contractor's  first  construction  problem 
dealt  with  diversion  of  the  Alamo  River  to 
permit  the  construction  of  the  culvert.  A 
cofferdam  was  constructed  by  driving  a  con- 
tinuous double  row  of  steel  sheet-piling  along 
the  channel.  By  the  use  of  wing  walls  (see 
fig.  No.  2),  the  stream  was  diverted  along  one 
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Placing  gunite  to  stabilize  the  gravel  blankets  on  the  completed  compacted  banks  of 
the  All-American  Canal  across  the  Alamo  River 


Mide  of  the  iiiling,  while  excavation  and  un- 
wateritig  was  completed  on  the  other  side.  To 
provide  a  flrm  foundation  for  the  culvert,  a  5- 
foot  overburden  of  silt  was  stripped  from  the 
river  bed.  This  was  removed  not  only  from 
the  area  Immediately  underlying  the  culvert 
but  from  the  entire  area  upon  which  the  com- 
pacted canal  banks  were  to  rest.  The  differ- 
ence in  elevation  between  the  completed  ex- 
cavation and  the  water  surface  in  the  diverted 
river  was  11  feet.  Overturning  moments  on 
the  sheet  piling  were  compensated  by  the  in- 
stallation of  an  extensive  system  of  steel 
cable  ties  to  the  bank. 

UlMin  completion  of  the  concrete  culvert 
and  the  jdacing  of  coropoctcd  backfill  over 
the  barrels,  the  river  was  diverted  through 
the  culvert  and  the  temporary  steel  shect- 
plllng  removed.  Ttic  next  stngc  was  the 
compaction  of  the  canal  emlmukments  across 
tbe  top  of  the  All.  It  was  dcslroble  that 
the  compacted  banks  should  reach  a  flnal  set- 
tlement status  l>eforc  the  concrete  lining  was 
placed.  In  order  to  determine  the  amount 
ami  rate  of  settlement  of  the  Imnkx,  a  group 
of  four  settlement-rcconllng  wells  was  In- 
•tailed  in  the  canal  banks,  with  sections 
being  added  as  the  embankment  tncreaaed 
In  height.  The  wells  were  arranged  so  that 
one  well  was  located  on  each  side  of  the 
culvert  in  both  the  right  and  left  banks  of 
the  canal.  The  wells  were  lo«-aled  over  lhos<' 
areas  of  tbe  riverbed  that  were  stripped  to 
tbe  loweMt  derations,  and  extend  from  the 


top  of  the  compacted  embankment  to  n  depth 
of  3  feet  below  the  foundation  stripping. 
Each  well  consists  of  alternate  sections  of 
11^-  and  2-inch  pipe  fitted  so  that  a  short 
length  of  the  smaller  pi|)e  telescopes  inside 
the  larger,  permitting  vertical  movement  of 
the  pipe  sections  at  the  various  elevations  in 
the  embankment.  Frequent  ol>servatlons  of 
tbe  offsets  t)etween  tbe  two  pipes  were  made. 

As  an  Indication  o^  the  state  of  comi>actiou 
obtaine<l  In  the  initial  work,  a  period  of  2 
weeks  after  placement  showed  a  maximum 
drop  of  only  six  one-hundredtlis  of  a  foot.  In 
a  3-montli  period  following  that,  no  settle- 
ment has  t)een  noted. 

The  Alamo  River  crossing  was  completed 
in  December  1830.  This  event  marks  the 
completion  of  the  flnal  All-Amerlcan  Canal 
structure,  and  symbolizes  the  beginning  of 
a  new  era  for  the  Imperial  Valley  of  Cali- 
fornia. From  its  hendworks,  some  15  miles 
east  of  Yuma,  Arl«.,  the  Ail-Amerlcnn  Canal 
runs  for  a  distance  of  80  miles,  to  the  west- 
em  boundary  of  the  Imperial  Valley.  In 
addition  to  serving  the  farms  and  cities  of 
Imperial  Valley,  the  camil  will  supply 
Coachella  Valley  through  a  branch  canal 
now  under  construction.  Provision  has  also 
been  made  at  the  western  terminus  of  the 
AlltAmerlcan  Canal  for  the  city  of  San 
iJlego  to  receive  IM  cubic  feet  of  water  i>er 
second,  the  right  to  which  will  not  be  de- 
manded until  that  city's  present  supply  Is 
required  to  be  augmented. 


Reclamation  Engineers  Receive 
New  Assignments 

C.  C.  FISHEK,  construction  engineer  of  thi 
Deschutes  project,  with  headquarters  at  Bend 
Oreg.,  has  been  placed  In  charge  of  prelimlnnrx 
investigations  on  a  proposed  Reclamation  proj 
ect  in  the  Willamette  Valley,  Oreg.,  and  Demi. 
S.  Stuver,  for  the  past  3  years  Assistant  Gen 
eral  Supen'isor  of  Operation  and  Maintenam-' 
for  the  Bureau  of  Reclamation,  with  hcail 
quarters  in  Washington,  D.  C,  has  been  np 
IK)inted  to  succeed  Mr.  Fisher. 

C.  C.  Fisher  has  been  with  the  Bureau  '■ 
Reclamation  since  1903,  as  engineering  iiidr 
iissistant  engineer,  and  full  engineer,  i. 
tlvely.     In  1919  he  was  placed  in  chai^ 
secondary  investigations  on  the  Owylu 
dith  Basin,  San  Carlos,  Boulder  Canyon,  1  -. 
chutes.  Baker,  San  Juan,  and  Chico  project- 
In  1929  he  was  In  charge  of  investigations  > 
the  Upper  Gila  River;  from  1934  to  1937,  tl 
i'-diutes  Basin;  and  in  1937,  the  Gram 
i;..ii(le.    He  has  been  construction  engineer  ■ 
the  Deschutes  project,  on  which  first  contrail 
were  awarded  last  July,  since  Its  inception. 

Deane  S.  Stuver  was  first  employed  by  ti 
Bureau   in   1910,   on  the   Newlands  proje< 
Nevada.    He  was  successively  promoted  frou 
junior  to  assistant  to  associate  engineer,  nm 
In  1920,  he  became  project  manager.    In  19;;  i 
he  was  assigned  to  Washington,  D.  C,  fri' 
which  post  he  received  his  present  assignmei 

Both  Mr.  Fisher  and  Mr.  Stuver  have  \v. 
long  and  varied  experience  with  the  work 
the  Bureau  since  its  earlier  days,  and  are  w< 
fitted  for  their  new  assignments.    Mr.  Stu>' 
is  esiieclally  qualified  for  the  duties  on  tl 
Desclmtes    project,    which    has    three    C<  ' 
caniiks ;  he  was  in  charge  of  the  CCC  braii' 
of  tbe  Bureau's  work  from  its  inception  untj 
August  1986,  when  he  Itecamc  connected  wit 
the  Operation  and  Maintenance  Division  of  th 
Bureau. 


Orland  Activities 

THE  Orland  project  has  inaugurated  a  seric 
of  five  weekly  public  forums,  to  be  held  by  th 
Orland  Night  School,  the  first  of  which  o< 
curred  on  January  18.  These  public  fonimi 
open  to  the  general  public,  are  based  on  "It 
tcrnatlonal  Relations"  and  feature  ontstnn<J 
Ing  speakers  from  the  faculties  of  ncnrli 
colleges. 


Interior  Officials  in  West 

UNDER  SccreUry  of  tbe  Interior  A.  L.  Wirt 
and  Mrs.  Wirtx,  accompanied  by  Assistan 
Commissioner  of  Reclamation  H.  W.  Bashor< 
and  Joel  D.  Wolfsohn,  executive  secretary  o 
the  National  Power  Policy  Committee,  mat 
a  brief  tour  of  some  of  the  western  recloii 
tlon    projects   during   the   month    of    Mnrc 
Their  trip  includetl  Grand  Coulee,  Yakini 
and  Boulder. 
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Salt  River  Directors  Inspect  New  Power  Line 


OF  special  Interest  and  vital  importance  to 
the  Salt  River  Valley  is  the  140-mile  high- 
tension  transmission  power  line  recently  com- 
pleted by  the  Bureau  of  Reclamation  from 
Parker  Dam  on  the  Colorado  River  to 
Phoenix,  Ariz.,  connecting  at  a  substation  at 
Parker  Dam  with  another  power  line  running 
up  to  Boulder  more  than  150  miles  distant. 
Every  person  living  on  the  Salt  River  project 
is  affected  directly  or  indirectly  by  this  line. 

Throughout  the  construction  period,  from 
the  day  the  first  survey  stake  was  set  until 
the  switch  was  closed  to  bring  electric  power 
from  Boulder  Dam  to  Phoenix,  it  has  been 
news.  Among  other  items  of  publicity  which 
have  kept  the  job  in  the  public  mind  was  a 
full-page  illustrated  story  in  the  Arizona  Re- 
public of  December  18  last.  Also,  at  a  later 
date,  in  January,  a  window  display  devoted  to 
the  transmission  line  in  one  of  the  large 
show  windows  of  the  Arizona  Republic  at- 
tracted wide  attention. 

Doubly  interested  in  the  early  completion 
of  the  line  is  the  Salt  River  Valley  Water 
Users'  Association  because  they  are  to  receive 
the  first  block  of  power  delivered  over  it. 
Power  has  been  sorely  needed  because  low 
water  in  the  Salt  River  reservoirs  has  seri- 
ously curtailed  the  output  of  the  association's 
hydroelectric  plants.  The  new  line  will  sup- 
ply the  needed  power  not  only  to  Phoenix 
homes,  but  to  other  towns  and  irrigated  farms 
in  central  Arizona,  where  extended  drought 
and  small  .stream  run-offs  from  the  mountains 
had  cut  down  the  amount  of  hydroelectric 
energy  available. 

Power  for  the  region  Is  ordinarily  supplied 
by  the  Salt  River  Valley  Water  User's  Asso- 
ciation, which  is  the  organization  operating 
the  Salt  River  Valley  project,  and  the  Central 
Arizona  Light  &  Power  Co.,  a  private  utility. 

Present  Power  Contract 

The  power  generated  at  Boulder  and  now 
delivered  via  Parker  Dam  over  the  new  line 
is  power  allotted  to  the  Metropolitan  Water 
District  of  Southern  California,  an  Incorpo- 
rated union  of  13  cities  including  Los  Angeles, 
but  unused  by  it  owing  to  the  fact  that  Its 
Colorado  River  aqueduct  pumping  require- 
ments at  present  leave  a  surplus  available. 
The  Salt  River  Valley  Association  has  con- 
tracted to  buy  power  from  this  surplus  until 
a  power  plant  now  under  construction  at 
Parker  Dam  is  completed. 

After  Parker's  power  plant  is  completed 
]X)wer  will  be  delivered  directly  from  Parker 
Dam  instead  of  from  Boulder,  to  the  Phoenix 
area.  Both  the  Salt  River  Valley  Association 
and  the  Central  Arizona  Light  &  Power  Co. 
have  already  entered  Into  20-year  contracts 
with  the  Government  to  buy  Parker-generated 
power  when  It  Is  available  for  delivery. 

The  Boulder  power  now  being  delivered  to 


the  Salt  River  Association  over  the  new  line 
costs  1.63  mills  per  kilowatt-hour,  the  firm 
energy  rate  for  Boulder  power,  plus  a  generat- 
ing charge  of  28  cents  per  month  per  kilowatt 
of  maximum  demand. 

Parker  Dam  power,  after  completion  of  the 
plant,  will  sell  for  1.9  mills  per  kilowatt-hour 
plus  $6,250  per  month  for  a  generating  charge. 
However,  the  Central  Arizona  Light  &  Power 
Co.  and  the  Salt  River  Association  have  each 
guaranteed  a  minimum  annual  payment  for 
the  power  of  $220,000  a  year.    Each  is  entitled 


to  take  up  to  the  maximum  rate  of  delivery  of 
30,000  kilovolt-amperes,  under  their  20-year 
contracts. 

The  new  line  is  a  three-phase,  single-circuit, 
60-cycle,  H-frame  line  carrying  161,000  volts. 
It  cost  about  $1,500,000,  which  will  be  repaid 
to  the  Government  out  of  power  revenues. 

The  association's  active  interest  and  helpful 

cooperation  has  been  evidenced  In  many  ways. 

On  two  occasions  a  group  of  their  directors 

made  an  Inspection  trip  over  the  line  to  see  for 

(Continued  on  page  71) 


140-mile  high-tension  power  line  from  Parker  Dam  to  Phoenix 
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Closure  Gates 

Columbia  Basin  Project,  W^ashitigton 


STEEL  gate*  of  noiiiniiil  xize  and  of  inip>niou8 
dMdgo  are  nacd  In  dlvertliiK  the  Columbia 
from  one  to  amtthor  group  of  Ion-  gnps  in  liic 
Orand  Coulee  Itam  nliile  tbc  spillwajr  Mi-lion 
la  nnder  construction. 

The  baae  of  the  dam  was  completed  acroM 
the  canyon  of  the  Colombia  River  late  in  1S37. 
and  since  that  t!me  the  water  of  the  river  hax 
flowtil  tbroush  many  low  e»\»  in  the  Hpillway 
aectlon  of  the  structure. 


As  the  sjtillwuy  section  is  built  up,  several 
of  the  gaps  are  closed  at  their  upstream  ends 
by  large  .st<>el  Knt(>s  rtrsting  against  and  malc- 
ing  watertight  Juiiit.x  with  adjnc-cnt  high  bloclis 
SO  feet  apart,  while  the  river  flow  passes 
through  the  gaiis  remaining  open.  The  bot- 
toms of  the  open  gap*  are  alioTe  the  down- 
stream water  level,  so  closure  gates  are  re- 
quired at  only  the  entrance  to  the  gaps.  A  con- 
siderable head  has  <lcveloped  at  these  points. 


This  gate,  more  than  90  feet  wide  and  weighing  15  tons,  is  handled  by  a  large  barge 
and  is  used  to  divert  the  flow  of  the  Columbia 


Two  kinds  of  devices  are  used  in  closing  the 
gaps,  the  steel  gates  themselves  and  so-called 
gate  frames  which  make  connections  between 
the  concrete  and  the  gates.  Eight  gates  and 
nine  gate  frames  have  been  built.  The  gate 
frames  arc  installe<l  first,  the  extra  frame 
making  It  possible  to  transfer  a  gate  from  one 
gap  to  another  without  waiting  for  a  frame  to 
lie  transferred. 

E^ch  gate  is  35  feet  high  and  n  little  over 
02  feet  wide.  It  consists  of  0  horizontal  plate 
girders  about  3  feet  deep  at  the  ends  and  5 
feet  deep  almut  15  feet  each  way  from  the 
middle.  Side  girders  and  a  steel  plate  cover 
on  the  flat,  downstream  face  complete  the 
main  structure.  Along  each  vertical  edge,  on 
the  downstream  face  of  each  gate,  is  a  row 
of  20  steel  rollers  16  inches  In  diameter  and 
with  faces  5%  inches  wide.  They  run  on 
steel  roller  guides  on  the  gale  frames  and 
make  it  possible  to  slide  the  gate  while  it  is 
under  hydraulic  pressure. 

Parts  of  the  gates  were  fabricated  in  the 
shops  of  the  Pacific  Car  &  Foundry  Co.  at 
Seattle,  and  assembled  on  the  Iwisc  of  the  dam. 
Each  weighs  70  tons.  In  the  lower  part  of 
••acli  gate  Is  a  closed  chamber  al>out  5  feet 
high.  Valves  are  provided  for  fliling  and 
draining  the  chamlier,  and  for  admitting  wa- 
ter tlirough  the  gate  to  equalize  pressure  on 
the  faces  of  tlie  gate  when  it  is  to  be  removed 
from  a  closed  channel. 

The  gate  frame  is  a  device  designed  to  ad- 
mit of  making  a  watertight  connection  to  the 
concrete  on  each  side  and  at  the  iHittom  of 
an  open  gap,  without  being  hampered  seri- 
ously by  the  swift  current  entering  the  gap. 
It  consists  of  two  heavy  H-column  steel  shapes 
for  the  vertical  raemliers,  a  Iwx  girder  con- 
necting their  lower  eixis,  and  n  removable 
lattice  truss  connecting  their  to|)s.  A  dressed 
timber  fliler  on  one  flange  of  the  H-8haiH> 
mnkt>8  contact  with  the  concrete :  ond  a  pro- 
jecting piece  of  ?»i-lnch  l)elting,  clamped  be- 
tween the  wo<mI  and  the  steel,  is  forced  by  the 
water  back  of  the  gate  into  watertight  con- 
tact with  the  concrete. 

The  gate  frame  is  stispende<I  by  brackets  nt- 
incheil  In  its  vertical  members  and  hooked 
over  anchor  bolts  set  verllcnlly  in  the  corner* 
of  tile  <-oncr(>te  blocks  Uxinding  the  low  gap. 
Tlie  weiglit  of  the  frnme.  and  the  force  of  the 
current  entering  llie  gap  keep  tlie  frame  in 
l>lac)>  witliout  additional  fastenings. 

After  a  gate  frame  is  in  place,  closure  is 
complete<l  by  setting  a  gntc  In  the  frame. 
This  Is  accomplished  by  means  of  a  "holst- 
iNirge"  with  an  A  fnime  at  one  end.  It  takes 
.1  gate  from  a  transfer  barge:  drifts  into  poai- 
tion  In  front  of  an  o|)cn  gap,  under  control  of 
liiavy  cablni  ancliored  uptdream:  enters  the 
vertical  rows  of  rollers  at  the  edges  of  the 
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Placing  four  pairs  of  outlet  works  gates 

and  conduit  at  the  1,036-foot  elevation 

of  the  spillway  section  of  the  dam 

gate  into  the  i-oUer  guides  formed  on  the  outer 
flanges  of  the  H-shapes  by  the  addition  of 
welded  flanges  parallel  to  the  web ;  and  lowers 
the  gate  upon  the  boxsill  at  the  bottom  of  the 
gate  frame. 

Watertight  connections  between  the  gate 
and  the  frame  are  made  by  a  rubber  gasket 
between  machined  surfaces  on  the  bottom  of 
the  gate  and  the  top  of  the  frame  sill,  and 
by  %-inch  belt  attached  to  the  outer  vertical 
edges  of  the  gate  and  forced  into  contact  with 
the  gate  frame  by  the  water.  The  entrance 
being  closed,  the  gap  drains  downstream,  and 
the  surfaces  are  cleaned  to  make  good  joints 
vith  fresh  concrete. 

AVith  a  gate  in  position  and  secured  to  the 
gate  frame,  the  lattice  truss  joining  the  tops 
of  the  vertical  members  of  the  gate  frame  is 
i-emoved  to  make  room  for  concrete  forms  for 
the  upstream  face  of  the  dam.  Seepage 
water  is  pumped  out  of  the  sump  formed  by 
(he  gate  and  frame  below  the  entrance  to  the 

A  gate  is  removed  by  the  hoist  barge  after 
ri,ncrete  is  placed  in  the  gap  it  has  closed 
bj  admitting  water  behind  the  gate  to  equal- 
ize the  pressure  on  the  faces  of  the  gate.  Re- 
quired hoisting  capacity  is  reduced  by  filling 
the  chamber  in  the  gate  with  air. 

The  gates  were  designed  by  and  are  the 
property  of  the  Consolidated  Builders,  Inc., 
contractors  for  the  comnletion  of  the  dam. 

Public  Land  Opening 

ON  THE  Sun  River  slope  division,  Sun  River 
project,  Montana,  public  land  opening  is  an- 
nounced for  April  22  of  141  farm  units  rang- 
ing in  size  from  30.8  to  157.4  irrigable  acres. 
Literature  on  the  subject  is  available  on  ap- 
plication to  the  Commissioner,  Bureau  of 
Reclamation,  Department  of  the  Interior, 
Washington,  D.  C. ;  or  the  Superintendent, 
Sun  River  project,  Fairfield,  Mont. 

Salt  River  Power 

(Contitiucd  from  page  69) 

themselves  what  was  being  done.  The  first 
trip  was  made  early  in  the  summer  after  the 
line  was  located  and  before  actual  construction 
was  begun.  The  second  trip  took  place  on 
.January  17  and  18  when  a  party  of  association 
directors  under  the  leadership  of  Lin  B.  Orme, 
president,  and  Harry  J.  Lawson,  chief  en- 
gineer, went  over  the  job  to  see  the  line  ready 
for  use,  except  for  one  short  section  which  was 
rapidly  being  completed.  Directors  making 
the  trip  were  R.  K.  Wood,  James  Thomas,  I. 
E.  Moore,  John  H.  Dobson,  J.  A.  Sinnot,  T.  J. 
Hughes,  and  E.  F.  Sargent.  The  party  left 
Plioenix  early  on  the  morning  of  January  17 


and  spent  all  day  driving  over  the  line  to 
Parker  Dam  where  the  night  was  spent  in  the 
Government  camp.  The  next  morning,  before 
returning  to  Phoenix,  the  party  was  shown 
Parker  Dam  and  the  site  of  the  power  plant 
where  active  construction  is  getting  well 
started.  Also  of  great  interest  to  everyone 
were  the  pumping  plants  of  the  Metropolitan 
Water  District  of  Southern  California  which 
were  inspected  throughout.  Upon  their  return 
to  Phoenix,  the  members  of  the  party  were 
unanimous  in  their  approval  of  what  they  had 
seen. 

Klamath  Community 
Organization 

THE  association  of  dairymen  and  distrib- 
utors,   recently    organized   on    the    Klamath 


project,  held  its  first  annual  dinner  during 
December.  The  dinner  was  attended  by  175 
members  and  interested  patrons.  The  organ- 
ization works  in  cooperation  with  the  Oregon 
Dairy  Council,  public  health  units,  and  public 
schools. 


Orland  Grows  First  Crop  of 
Broccoli 

HARVESTING  of  a  5-acre  tract  of  broccoli 
was  started  on  the  Orland  project  during  Janu- 
ary. As  this  is  the  first  commercial  planting  of 
broccoli  in  the  history  of  the  project,  it  is  being 
watched  with  much  interest.  The  product  is 
of  excellent  quality  and  is  yielding  5,000 
pounds  per  acre.  The  entire  crop  is  being 
sold  in  local  markets. 


The  Reclamation  Era,  March  1940        {  71  } 


The  Snotv  Lake  Tunnel 

Migratory  Fish  Control,  Columbia  Basin  Project 
By  CARL  J.  NIELSEN,  Associate  Engineer 


A  2,a00-FOOT  rock  tunnel,  tapping  a  moun- 
tain lake  ISO  feet  below  Its  Kurface,  in  order 
to  supply  cold  water  for  a  fish  hatchery  at 
Lnvenworth,  Wash.,  was  driven  In  1098  by 
the  Itureau  of  Uoclaiualion,  ax  a  part  of  the 
misratory  flsh  control  program  of  the  Co- 
lumbia Baain  m-lnniatlon  project. 


The  Grand  Coulee  Dam  is  go  high  that 
neither  ladders  for  the  accommodation  of 
(Uh  bound  u|Mtrcnm  to  spawn  nor  menus  of 
imxKing  fingorllngs  safely  downstream  over 
tlio  dam  are  iinii-lieable.  As  a  consequence, 
future  generations  of  that  relatively  small 
fraction   of   the   ('"liiniliin    UIvit    migratory 


Valve  for  tutinel  control  works  at  Snow  Lake,  awaiting  transportation  over 

6-mile  trail  to  the  lake 


fish  run  which  used  the  river  above  the  dam 
must  hereafter  be  cared  for  below  the  dam. 
This  will  be  done  by  trausplanting  them  into 
tributaries  which  enter  the  Columbia  below 
the  Grand  Coulee  Dam,  and  above  the  Rock 
Island  Dam,  where  the  adult  fish  can  be 
trapped  on  their  way  upstream. 

The  fish  will  be  transported  in  specially 
designed  refrigerated  and  air-conditioned 
tank  trucks  to  a  hatchery  under  construction 
by  the  Bureau  at  Leavenworth;  and  fry  or 
flngcrlings  will  be  planted  in  the  Wenatchee, 
Entiat,  Methow,  and  Okanogan  Rivers,  to 
which  they  will  return  to  spawn  naturally 
after  maturing  at  sea.  Providing  a  water 
supply  sutlicient  in  quantity  and  suitable  in 
temperature  for  the  proper  operation  of  hold- 
ing ponds,  hatchery,  and  rearing  ponds  pre- 
sented  many  engineering   problems. 

Water  for  the  main  hatchery  at  Leaven- 
worth is  obtaine<l  from  two  sources:  Icicle 
Creek  on  which  the  holding  ponds  and  hatch- 
ery are  located,  and  the  Wenatchee  River 
from  wliich  a  supplementary  supply  is  fur- 
nished through  a  diversion  canal  of  100  cubic 
feet  iwr  second  capacity.  The  hatchery  and 
holding  pond  operations  will  require  water 
of  relatively  low  temperatures  to  maintain 
the  vitality  of  the  adult  flsh  and  produce  the 
best  spawn.  In  their  upstream  migration 
after  leaving  the  salt  water  of  the  sea,  the 
fish  are  often  bruised  and  otlierwise  injured 
in  the  course  of  their  travels  to  the  spawn- 
ing areas.  These  injured  areas  are  subjected 
to  attack  by  fungus  and  vermin  detrimental 
to  the  flsh,  and  many  die  as  a  result.  The 
higher  the  temperature  of  the  water  the 
greater  the  rapidity  with  which  these  attacks 
take  place.  For  this  reason  an  adequate 
Hupply  of  cool  water  is  essential  for  the  suc- 
(vsuful  oiicratlon  of  the  hatchery. 

Water  from  Icicle  Creek  is  of  desired  low 
temiHTatures  throughout  the  year;  but  during 
the  late  simimer  months,  the  water  in  the 
Wenatchee  River  increases  in  temperature  so 
that  the  use  of  this  water  alone  Is  not  con- 
Ridered  advisable  at  such  periods  of  the  year. 
To  offset  the  objectionable  high  temperatures 
of  the  Wenatchee  River  water,  it  is  proposed 
to  mix  or  temiKT  it  with  the  cooler  supply  from 
Icicle  Creek  to  prwluce  a  blended  supply  con- 
ducive to  good  hatchery  growth  and  care,  and 
of  required  tempernttires.  Tills  proposed  plan 
"f  mnlntnlning  a  satisfactory  water  supply  for 
the  hatchery  was  further  complicated  by  the 
fact  that  during  the  latter  part  of  each  sum- 
mer the  flow  in  Icicle  Creek  is  rapidly  dimin- 
ished owing  to  Irrigation  divemlons  alMve  the 
liatcbery  area  and  to  the  natural  decrease  in 
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run-off.  The  flow  is  reduced  to  such  an  extent 
that  sufficient  water  is  not  available  to  tem- 
per the  Wenatchee  River  water  properly  for 
the  hatchery  and  holding-pond  operations. 
This  decrease  in  the  natural  cold-water  supply 
which  might  seriously  disrupt  operations  and 
defeat  the  purposes  of  the  hatchery,  necessi- 
tated the  development  of  an  additional  cold- 
water  supply  of  suflicient  volume  to  insure  the 
successful  operation  of  the  hatchery  through- 
out the  critical  summer  months. 

Investigations  indicated  that  a  supplemen- 
tary storage  supply  of  cold  water  could  be 
made  available  from  an  isolated  and  undevel- 
oped region  on  the  headwaters  of  Snow  Creek, 
a  tributary  of  Icicle  Creek,  about  7  miles  from 
the  hatchery  station  and  at  an  elevation 
nearly  1  mile  above  it.  Located  at  this  point 
are  two  lakes  which  drain  an  area  of  approxi- 
mately 4.7  square  miles  between  6,000  and 
8,700  feet  in  elevation.  This  area  is  subjected  to 
heavy  snowfall  and  in  the  higher  elevations  is 
ice-capped  or  glacial  in  character.  The  lower 
lake  is  small  and  shallow,  but  the  upper  lake 
covers  an  area  of  111  acres  and  is  very  deep. 

At  the  outlet  from  the  lower  lake  a  good 
site  was  discovered  for  the  construction  of 
a  small  dam  to  create  the  desired  storage. 
However,  the  scarcity  of  earth  and  loose 
rock  in  this  area  for  construction  materials, 
and  the  inaccessibility  of  the  site  for  trans- 
portation from  outside  sources  discouraged 
the  construction  of  such  a  dam. 

The  Upper  Snow  Lake  is  separated  by  a 
narrow  granite  ridge  from  another  small 
lake  (Nada  Lake)  located  about  470  feet 
below,  and  to  the  north.  The  outlet  from 
Nada  Lake  also  discharges  into  Snow  Creek. 
Study  revealed  that  by  driving  a  tunnel 
through  the  ridge  separating  the  two  lakes, 
to  enter  the  bed  of  Upper  Snow  Lake,  about 
150  feet  below  the  water  surface,  it  would 
be  possible  to  develop  approximately  12,000 
acre-feet  of  natural  storage,  because  of  the 
unusual  depth  of  the  lake. 

Before  work  could  be  undertaken  on  the 
construction  of  the  tunnel  it  was  necessary 
to  prepare  a  means  of  access  to  the  lake 
for  the  transportation  of  equipment  and  sup- 
plies required  in  the  tunneling  operations. 
Contract  was  entered  into  with  the  United 
States  Forest  Service  for  the  construction 
of  a  trail  30  inches  wide  from  Icicle  Creek 
to  the  site  of  the  proposed  camp  at  Nada 
Lake,  a  distance  of  approximately  6  miles. 
Work  on  the  trail  was  commenced  Septem- 
ber 12,  1038,  and  the  trail  was  sufficiently 
opened  on  October  17,  1938,  to  permit  the 
first  movement  of  materials  and  supplies  to 
the  Nadai  Lake  camp,  although  the  trail 
could  not  be  used  to  good  advantage  until 
November  3,  1938. 

Materials  Moved  by  Pack  Trains 

Transportation  of  the  necessary  supplies 
and  equipment  from  Icicle  Creek  to  the  base 
of  operations  at  Nada  Lake  camp  was  an  item 
of  major  importance.     Bids  were  opened  for 


two  alternative  methods  of  transportation — 
airplane  and  pack  train.  Contract  was 
awarded  to  the  low  bidder  for  pack  trains, 
the  successful  bid  being  considerably  below 
the  bid  for  transportation  by  air.  Movement 
of  materials  to  the  camp  site  was  commenced 
during  the  latter  part  of  October  to  permit 
the  construction  of  a  permanent  camp  head- 
quarters and  make  possible  the  commence- 
ment of  excavation  on  the  tunnel  during  the 
winter  months  so  that  the  storage  supply 
would  be  available  for  hatchery  operations 
at  the  earliest  practicable  date. 

The  driving  of  the  tunnel  was  undertaken 
with  Government  forces  to  expedite  the  start 
of  operations  and  eliminate  the  delay  re- 
quired to  advertise  and  award  work  under  a 
separate  contract.  A  camp  established  at 
Nada  Lake  consisted  of  dormitories,  mess  hall, 
cook  shack,  compressor  house,  blacksmith 
shop,  powder  shed,  and  other  facilities  to  ac- 
commodate the  forces  required  for  the  tunnel- 
ing operations  and  to  serve  as  a  base  for  con- 
struction activities.  Daily  contact  was  es- 
tablished with  the  Leavenworth  office  by 
means  of  short  wave  radio,  operated  at  regu- 
lar prescribed  intervals. 


Actual  excavation  at  the  tunnel  portal  was 
commenced  late  in  November  1938.  The  tun- 
neling operations  were  conducted  on  a  3-shift- 
per-day  basis  with  crews  of  miners,  laborers, 
mechanics,  blacksmiths,  carpenters,  and  other 
personnel  required  to  maintain  continuous 
operations  in  the  tunnel.  The  tunnel  was 
excavated  5  feet  in  width  and  7  feet  in  height, 
the  smallest  section  to  which  the  tunnel  could 
be  advantageously  and  economically  worked. 
The  general  plan  of  tunnel  advancement  was 
to  excavate  the  heading  to  the  full  tunnel  sec- 
tion, drilling  an  average  of  23  holes  in  the 
heading  for  each  round  to  a  depth  of  approxi- 
mately 5  feet  An  average  of  100  pounds  of 
40  and  60  percent  gelatine  dynamite  was 
loaded  in  the  holes  for  each  round,  and  the 
average  tunnel  advancement  per  round  was 
4.2  feet,  involving  approximately  6  cubic  yards 
of  material.  Five  electric  delays  were  ordi- 
narily used  in  shooting  the  rounds,  and  the 
electric  current  was  supplied  from  a  110-volt, 
direct  current  power  and  lighting  circuit. 
Compressed  air  for  operation  of  the  tunneling 
equipment  was  furnished  by  two  compressors 
of  210  and  315  cubic  feet  per  minute  capacity. 

The   tunnel   was   started    at   an   elevation 


Conveying  a  heavy  valve  over  a  rocky  trail  in  the  Cascade  Mountains  for  the  control 

of  the  flow  of  cold  water  from  a  high  mountain  lake  to  an  enormous  fish  hatchery 

under  construction  at  Leavenworth,  Wash. 
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Horses  are  used  to  carry,  high  up  in  the  Cascades,  equipment  to  control  the  icy  flow 
from  the  bottom  of  Snow  Lake  through  a  2,500-foot  tunnel  to  the  fish  hatcheries 


ohoat  200  feet  below  the  surface  of  Hiiow  Lake 
(Htation  0+13),  and  cnrrlwl  upward  toward 
tlie  lake  on  a  jilope  of  1  f<x)t  jxt  100  feet  for 
a  diKtnnw  of  npjiroxliimtfly  2.500  feet.  Tlie 
rock  encountered  wntt  a  hard  and  dense 
ttranite  of  excellent  quality  tut  that  It  was 
unneccMnry  to  timber  any  part  of  the  tunnel. 
A  few  ■eauw  were  encountered  in  the  rock 
for  the  flmt  40  feet  of  excavation,  but  in  the 
next  1,000-foot  uectlon  the  rock  v,ait  almost 
entirely  fne  of  Mama.  A  fault  or  uplit  about 
1  foot  in  tbickHCM  and  coinplelely  filled  with 
vein  or  dyke  maferlnl  was  encotuitered  crow- 
ing tlie  tunnel  dingonnlly  at  Htallon  10+00, 
l>at  the  fault  was  tight  and  carried  no  water. 


Between  stations  15+80  and  16+00  a  number 
of  oi>en  watcr-fllled  seams  were  crossed  which 
(Iralne<l  readily,  Indicnting  no  connection  with 
the  lake  located  nl)out  250  feet  above  and  to 
the  left  of  this  area.  At  station  16+85  a 
Hecond  vein  al)oiit  2  feet  in  thiokncss  was  en- 
countered  but  develoi>ed  no  difflculty  due  tn 
water  or  unsatlKfacfory  rock.  At  station 
21+80  the  tunnel  passed  under  the  edge  of 
the  lake  about  170  feet  above  and  continue<l 
through  hanl  dry  rock  to  station  25+15  where 
llie  lioriwintnl  reach  was  terminated. 

As  the  tunnel  heading  appr<>aclie<l  the  lake, 
••feeler"  holes  were  drilled  upward  and  ahead 
of  the  heading,  to  determine  that  a  sufBcicnt 


thickness  of  rock  was  located  above  anil  in 
advance  of  the  heading  to  permit  the  continu- 
ation of  the  excavation.  It  was  intended  to 
drive  an  inclined  heading  jjerpendicular  to  the 
lake  bottom  from  the  end  of  the  horizontal 
tunnel  near  station  25+15,  but  the  "feeler" 
holes  indicated  the  presence  of  a  loose 
boulder  liable  to  obstruct  the  tunnel  opening 
after  the  last  blast,  so  a  new  approach  was 
made  by  driving  a  new  heading  diagonally 
upward  from  a  point  attout  16  feet  back  fiiin 
the  end  of  the  original  adit,  to  avoid  tii' 
boulder  and  also  water-bearing  fissures  jienc- 
trated  by  other  test  holes.  Drill  holes  from 
the  new  heading  Indicated  some  broken  rock 
and  seams  Immediately  adjacent  to  the  lake 
bed,  but  revealed  that  the  bed  of  the  lake 
In  the  location  of  the  proposed  tunnel  en- 
trance was  entirely  free  from  loose  or  slide 
rock,  but  was  covered  by  a  layer  of  flue  silt 
nuid.  This  condition  was  previously  indi- 
cated by  soundings  made  through  the  ice  to 
determine  the  character  of  the  lake  bed  and 
to  ascertain  a  satisfactory  location  for  the 
timnel  entrance  Into  the  lake.  As  a  result 
of  these  soundings  the  lake  bed  was  found  to 
be  smooth  with  a  slope  of  1 :1.7  at  the  site  of 
the  proposed  entrance.  The  thickness  of  the 
nuid  layer  was  found  to  vary  from  2  feet  to 
.T/i  feet  at  the  particular  area  In  question. 

With  Its  location  thus  established,  the  en- 
trance Into  the  lake  was  prepared  by  exca- 
vating an  inclined  tunnel  section  upward 
from  the  main  bore  on  an  angle  of  57°30' 
with  the  horizontal,  starting  In  the  tunnel 
proper  between  stations  24+89.8  and  24+95.7. 
Excavation  of  the  Inclined  tunnel  followed 
the  same  procedure  used  in  the  main  part 
of  the  tunnel,  and  was  carried  to  a  iwint  7 
feet  from  the  lake  bed.  This  section  of  the 
tunnel  converged  as  It  approached  the  lake 
to  lessen  the  possibility  of  a  large  piece  of 
broken  rock  or  a  boulder  lodging  or  wedging 
In  the  main  entrance  section  when  the  final 
shot  was  fired.  The  last  7-foot  section  was 
drilled  to  receive  the  final  charge,  and  work 
was  then  discontinued  on  the  heiuling  until 
other  features  of  the  tunnel  were  completed. 

Catch  basins  or  sumps  were  excavate<l  In 
the  floor  of  the  tunnel  to  collect  the  dclirU 
aiul  rock  resulting  from  the  final  blast.  The 
first  sump  was  located  at  the  foot  of  the  in- 
clined tunnel,  and  four  additional  8unip.s 
were  provided  at  varying  intervals  along  the 
main  bore  to  receive  the  rock  which  might 
l>e  carried  beyond  the  first  sump.  As  each 
sump  was  completed,  all  tunneling  equipment 
was  removed,  and  final  clean-up  of  the  sec- 
tions completed. 

Tlie  excellent  quality  of  the  rock  in  whioli 
the  tunnel  was  excavated  permitted  the  tun- 
nel to  be  placed  under  pressure  without  i 
lining  or  other  protective  treatment.  It  was  ' 
desired  to  locate  the  outlet  works  as  near 
the  portal  as  possible  to  eliminate  the  re- 
quirement for  an  auxiliary  or  entrance  adit 
to  reach  the  oix-rntlng  valves.  However,  tn 
reduce  the  chance  of  leakage  from  the  tun- 
nel, due  to  Joints  or  opening*  in  the  rock 
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assembly  27  feet  8  inches  in  lengtli,  witli  bell 
mouth  entrance  from  the  Inside  of  the  bulk- 
head ;  and  two  valves  at  the  end  of  the  pipe, 
a  30-inch,  cast-steel  gate  valve  for  emergency 
purposes  and  a  28%-inch  diameter  tube  valve 
to  regulate  the  discharge.  Two  reinforced 
concrete  piers  are  provided  to  support  the 
pipe  and  valves  downstream  from  the  bulk- 
head. The  valve  controls  are  located  on  a 
platform  grating  in  the  valve  chamber  di- 
rectly above  the  valves.  A  2-inch  diameter 
pipe  line  is  carried  through  the  bulkhead 
and  connected  to  a  pressure  gage  located  in 
the  valve  chamber  to  record  the  pressures 
within  the  tunnel  upstream  from  the  bulk- 
head. Aggregates  for  required  concrete 
construction  in  the  outlet  works  were 
screened  from  tunnel  muck.    Mixing  was  per- 


Control  valve  in  place,  Snow  Lake  tunnel 
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Lower  portal.  Snow  Lake  main  tunnel, 
tapping  upper  Snow  Lake,  and  adit  tun- 
nel to  control  gate  chamber 
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near  the  portal,  it  was  decided  to  construct 
the  outlet  works  about  150  feet  from  the 
portal,  in  the  center  of  an  unusually  massive 
and  monolithic  zone  of  granite  which  would 
require  a  minimum  amount  of  grouting  to 
effect  a  tight  seal.  This  necessitated  the 
excavation  of  an  adit  which  was  located  10 
feet  above,  15%  feet  to  the  side  of,  and 
parallel  to  the  main  tunnel.  A  valve  cham- 
ber or  operating  room  10%  feet  wide,  11 
feet  long,  and  9  feet  in  height  above  the 
tunnel  was  excavated  at  the  valve  location. 
The  outlet  works  consist  of  a  concrete 
bulkhead  7  feet  4  inches  in  thickness  keyed 
into  the  granite  at  station  1+64  and  grouted 
in  place ;  a  30-inch  diameter  plate  steel  pipe 
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formed  with  a  3Vj  cubic  foot  batch  mixer, 
ajid  concrete  was  placed  by  hand. 

Following  the  installation  of  the  outlet  pipe 
and  the  30-inch  gate  valve,  preparations  were 
made  on  October  14,  1939,  for  the  firing  of  the 
last  shot  to  remove  the  remaiuing  7  feet  of 
rock  at  the  tunnel  entrance  to  the  lalce.  The 
absence  of  loose  rock  overburden  at  the  site 
of  the  tunnel  opening  permitted  the  use  of  a 
relatively  small  quantity  of  powder  for  the 
final  blast  since  it  was  unnecessary  to  add  an 
additional  charge  to  throw  such  overburden 
materials  out  into  the  lake  away  from  the 
tunnel  entrance.  A  total  of  32  holes  in  the 
heading  was  loaded  with  220  pounds  of  CO-per- 
ccnt  gelatine  dynamite,  it  being  desired  to 
break  the  rock  into  small  fragments  to  prevent 
the  possibility  of  large  pieces  lodging  or  wedg- 
ing in  the  opening.  Ventless  electric  blasting 
caps  of  "no  delay,"  and  four  different  delays 
were  used  in  firing  different  charges  of  the  last 
roood.  Since  the  loaded  holes  would  neccs- 
sarily  be  exposed  for  some  time  to  possible 
moisture  in  the  tunnel  before  the  round  could 
be  fired,  it  was  considered  advisable  to  pro- 
vide auxiliary  circuits  to  insure  the  firing  of 
all  holes  in  the  event  of  the  failure  of  any 
electric  detonator.    For  this  purpose  a  sepa- 


rate circuit  of  "'Cordeau"  interconnected  all 
holes  of  the  same  delay  period  and  each  such 
"Cordeau"  circuit  was  connected  to  an  Inde- 
I)endent  firing  circuit  through  a  delay  cap  of 
the  same  period.  The  leading  wires  for  both 
circuits  were  carried  to  the  valve  chamber, 
where  the  firing  switch  was  located,  by  pass- 
ing the  wires  through  the  2-inch  diameter 
pressure  gage  pipe  In  the  concrete  bulkhead. 
The  pipe  was  provided  on  the  outside  end  with 
a  gate  valve  for  closure  after  the  shot  was 
fired  and  the  wires  had  served  their  purpose 
and  were  severed. 

When  the  holes  were  loaded  and  connected, 
timbers,  ladders,  and  other  materials  were  re- 
moved from  the  tunnel,  and  the  30-inch  gate 
valve  was  closed  to  seal  the  tunnel,  in  prepara- 
tion for  the  blast.  The  switch  was  thrown  in, 
and  a  period  of  several  seconds  elapsed  before 
any  sound  was  beard  at  the  gate  chamber  and 
tlie  rush  of  air  noUnl  through  the  2-inch  pres- 
sure gage  pipe.  The  ignition  wires  having  been 
cut  off,  the  valve  on  the  2-inch  line  was  then 
closed,  and  the  gage  registered  a  maximum 
pressure  of  S6  jwunds  per  square  inch  approxi- 
mately 1  minute  after  the  shot  was  fired. 
This  pressure  was  maintained  for  a  short  pe- 
riod of  time,  after  which  the  pressure  dropped 


to  75  pounds  per  square  inch,  and  then  in- 
creased again  to  80  poiuds  per  square  inch 
where  it  remained  constant  It  is  estimated 
that  between  2  and  3  minutes  were  required 
to  fill  the  tunnel  after  the  shot  was  fired.  A 
very  slight  leak  was  noted  at  the  top  of  the 
concrete  bulkhead,  but  the  valve  and  connect- 
ing pipe  showed  no  sign  of  leakage. 

As  nearly  as  could  be  ascertained,  only 
one  explosion  took  place  when  the  firing 
switch  was  thrown  in.  If  only  one  explo- 
sion did  occur,  it  is  possible  that  the  shock 
from  the  first  charge  ignited  detonated  other 
charges. 

Since  the  regulating  tube  valve  could  not  be 
installed  until  the  operations  in  the  tunnel 
were  completed,  only  a  very  rough  estimate 
of  the  rate  of  flow  into  the  tunnel  could  be 
made.  The  installation  of  the  tube  valve  was 
completed  and  the  valve  first  opened  on  Octo- 
ber 26,  1939,  and  tested  to  one-half  opening. 
The  amount  of  water  discharged  indicated  that 
the  opening  into  the  lake  was  of  sufficient  size 
to  serve  the  purposes  of  the  tunnel.  Final 
testing  on  the  valve  will  be  completed  to  full 
opening  as  soon  as  work  now  in  progress  on 
the  holding  ponds  at  the  Leavenworth  hatchery 
station  is  completed. 
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Clearing  Kachess  Reservoir  Area 
with  C.C.C.  Forces 


\ 


KACIIESS  RESERVOIR  is  the  second  larg- 
est of  six  reservoirs  which  supply  stored 
water  for  the  Yakima  project.  The  dam 
forming  this  reservoir  was  completed  in  1912. 
It  was  built  across  the  Kachess  River  a 
short  distance  below  a  natural  lake,  of  gla- 
cial origin,  where  it  raised  the  natural  lake 
surface  approximately  40  feet.  In  the 
natural  state,  this  lake  consisted  of  two 
parts — a  big  lake,  the  upper  end  of  which 
was  connected  with  a  little  lake  by  a  chan- 
nel, called  the  "narrows."  At  high  stages 
one  lake  is  formed,  which  is  about  10 
miles  long  and  1  mile  wide,  with  a  shore 
line  of  about  23  miles. 

The  area  flooded  by  the  construction  of 
the  dam  was  covered  with  timber,  a  large 
portion  of  which  was  merchantable.  Sev- 
eral unsuccessful  attempts  were  made  to 
sell  this  timber  by  contract.  Part  of  the 
timber  was  harvested  by  construction  forces 
before  it  was  killed  by  filling  the  reservoir. 
After  a  few  years  the  area  of  flooded  tim- 
ber formed  a  mass  of  debris,  portions  of  which 
floated  about  the  lake  and  became  a  menace 
to  the  spillway  and  outlet  works. 

By  1930  it  was  evident  that  this  menace 
must  be  removed.  Accordingly,  plans  were 
made  and  authority  was  obtained  for  clear- 
ing the  flooded  area.  The  lake  shore  was 
divided  into  schedules  and  a  portion  of  the 
work  advertised  for  clearing  during  the  fall 
of  1930.  However,  bids  were  so  much  higher 
than  the  engineer's  estimate  that  the  work 
was  started  by  force  account  during  the  fall 
of  1930.  During  1931  the  heaviest  schedules 
were  cleaned  up  by  force  account. 

Shortly  thereafter,  because  of  hard  times, 
clearing  operations  were  discontinued  in 
order  to  keep  down  operation  and  main- 
tenance costs.  Meanwhile  the  E.C.W.,  now 
C.C.C.,  organization  was  developed.  By  1935 
the  use  of  C.C.C.  forces  for  this  work  was 
authorized.  On  July  25,  1935,  a  camp  was 
erected  at  the  lower  end  of  the  little  lake, 
just  above  the  "narrows."  Because  of  heavy 
winter  snows  and  severe  weather,  the  camp 
was  built  only  for  summer  occupation,  which 
was  first  made  July  31,  1935.  The  camp  was 
occupied  also  during  the  summers  of  1930 
and  1939. 

In  1930  a  new  spillway  was  constructed 
for  I  lie  Kacliess  Dam.  This  spillway  pro- 
vided for  the  installation  of  a  radial  spiU- 
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way  gate,  which  would  raise  the  lake  sur- 
face about  2  feet  higher  than  previously. 
This  gate  was  installed  during  the  summer 
of  1937,  and  the  water  surface  was  raised 
to  the  maximum  high  water  mark  during  the 
springs  of  1938  and  1939.  In  the  spring  of 
1939  this  newly  flooded  strip  was  cleared  by 
C.C.C.  forces.  By  November  30,  1939,  there 
remained  approximately  8  weeks'  work  for 
a  full  strength  company  to  complete  this 
clearing. 

Primarily   the   work  consisted   of  clearing 
about  900  acres,  about  one-half  of  which  had 


been  completed  by  operation  and  maintenance 
and  construction  forces.  This  work  was  ex- 
tremely hazardous,  not  only  because  of  its 
nature,  but  also  because  of  its  inaccessibility. 
The  lake  shore  was  readily  approachable  from 
only  three  points.  Furthermore,  the  lake  is 
at  times  subject  to  severe  squalls,  making 
travel  by  boat  at  times  both  diflicult  and  dan- 
gerous. Considerable  travel  by  water  was 
necessary  in  order  to  perform  the  work.  This 
was  accomplished  with  a  28-foot  storage  O.  & 
M.  launch  and  ten  16-foot  metal  boats  pro- 
pelled   by    5    outboard    Evinrude    motors    of 


Upper  end  of  Lake  Kachess. 


Reservoir  area  cleared  and  timber  piled  ready 
for  final  disposal 
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about  4  horsepower.  A  raft,  towed  by  the 
lanncb,  was  also  constructed  for  moving  both 
men  and  raachinery  about  the  lake. 

EnroUee  Training 

Before  starting  work,  the  enroUees  were 
trained  in  iire  fighting  by  experienced  forest- 
ers, thoroughly  instructed  in  the  use  of  tools 
and  equipment,  and  given  both  on-the-job  and 
off-the-Job  training.  Special  attention  was 
called  to  the  use  of  axes,  saws,  sledges, 
wedges,  peavies,  and  life  preservers.  They 
were  taught  how  to  carry  tools  through  the 
woods  to  prevent  Injury  to  themselves  and 
others,  bow  to  handle  saws  when  timber 
bound,  how  to  buck  logs  In  all  tx>8itions,  and 
how  to  proiieriy  fell  trees  without  injury  to 
their  tools,  to  themselves,  or  to  others. 

They  were  taught  the  mechanics  of  block 
and  tackle,  and  the  mechanical  advantage 
gained  by  the  use  of  certain  combinations  of 
blocks.  Qualified  enroUees  were  taught  the 
methods  of  high  rigging,  how  to  safely  climb 
and  rig  high  poles,  and  also  when  and  where 
to  oil  the  different  blocks.  They  were  thor- 
oughly trained  in  the  handling  of  trucks, 
tractors,  hoists,  and  other  equipment.  Quali- 
fied enroUees  were  also  taught  the  use  of  the 


outboard  motors  and  safe  methods  in  handUug 
the  boats.  Such  enroUees  were  required  to 
be  good  swimmers  and  to  wear  life  preservers 
while  working  in  the  boats.  In  addition,  all 
enroUees  traveling  by  water  were  equipped 
with  life  preservers  and  were  instructed  in 
their  use. 

Mflhodt  Used  in  Clearing 

The  object  In  clQaring  the  reservoir  area  was 
to  fell,  pile,  and  burn  the  dead  timber  and 
debris  with  as  little  handling  as  po.ssible. 
The  lake  shore  was  strewn  with  floating 
debris,  conslstlui;  mostly  of  bark,  branches, 
stiuni>s,  and  loK^'.  Filling  of  the  reservoir 
each  spring  covered  portions  of  the  area  pre- 
viously cleared,  with  this  debris.  Portions 
of  the  shore  line  were  steep,  rocky,  and  poorly 
accessible  for  removing  debris.  In  felling  the 
timber,  the  enroUees  were  placed  far  enough 
apart  to  prevent  accidents  by  one  set  felling 
timber  on  the  other.  Piling  was  done  either 
by  hand  or  power.  As  soon  as  practicable 
after  piling,  the  debris  was  burned.  All  men 
working  in  the  timber  were  equipped  with 
calked  shoes,  which  permitted  them  to  climb 
over  logs  and  debris  with  minimum  danger  of 
slipping  or  falling. 


Upi>er  end  of  Lake  Kachess  before  beginning  the  clearing  operations 

by  CCC  enroUees 


A  good  hand  piling  crew  consisted  of  abom 
20  men  working  under  experienced  supervi- 
sion. The  logs  were  decked  as  closely  as  i)os- 
sible  after  cutting  to  lengths  that  could  be 
handled.  Ix>g8  too  heavy  for  one  man  were 
carried  to  the  pile  with  timber  carriers. 
The  logs  were  rolled  into  the  pile  with  skids. 
The  pUes  were  usually  8  to  10  feet  high. 
Twenty-horsepower  tractors  were  found 
very  useful  for  yarding  the  logs  to  the  piles 
and  for  decking  the  heavier  logs.  Small  logs. 
branches,  and  debris  were  placed  at  the  ends 
of  the  piles  to  aid  In  the  burning.  Wet  or 
water-soaked  logs  were  placed  on  top  of  dry 
logs  to  insure  a  cleaner  burn. 

Piling  with  Potcer 

Power  piling  was  accomplished  with  the 
use  of  gin  poles  or  Jammers.  The  gin  ik)1o 
consisted  of  a  pole,  usually  vertical  but  some- 
times leaning,  or  a  standing  tree  located  in 
the  desired  position.  The  pole  was  held  in 
position  by  a  number  of  guys,  usually  live, 
consisting  of  wire  rope  of  about  one-eiKlitli 
of  an  Inch  greater  in  diameter  than  the  ntyn- 
used  in  the  rigging.  These  guys  radiated 
from  the  top  of  the  pole  and  stabUized  it  foi 
use  with  blocks.  The  Jammer  consiste<l  nt 
an  A-frame,  mounted  on  one  end  of  a  sle<l 
and  so  constructed  that  It  could  be  set  m 
any  angle  or  let  down,  and  the  whole  thinj; 
moved  by  a  power  unit  to  a  different  l<x;ii 
tlon.  When  piling,  the  power  unit  was  usu 
ally  mounted  on  the  other  end  of  the  sle<i 
When  in  use  the  A-frame  was  raised  nnd 
guyed,  usually  with  four  wire  roijes.  Tli' 
|)ower  units  consisted  of  double  drum  hoist> 
caterpillar  tractors  equipped  with  double 
drum  hoists,  trucks,  nnd  20-horsciKiwer  trac- 
tors. When  the  trucks  and  snwll  tractors 
were  used  for  power,  the  power  units  were 
not  stationary  and  were  therefore  not  muiint- 
ed  on  the  sled. 

Logs  were  drawn  to  the  gin  poles  or  Jam- 
mers by  using  either  a  plain  choker  or  a  self- 
releasing  choker.  Uccause  of  danger  of  in- 
Jury  to  the  men,  the  self-releasing  choker 
was  used  whenever  i)os$ible. 

The  polos  used  were  sound  timbers,  usually 
about  CO  feet  long.  I'lles  made  with  the  verti- 
cal poles  had  the  appearniK«  at  a  distance 
of  huge  ant  hills.  The  main  objection  to  thii 
tyiie  of  piling  was  that  the  piles  did  not  Imrr 
ns  efflciently  as  when  decked.  Iturning  win 
IHirticulnrly  iKwr  at  the  toes  of  the  pile.  To 
overcome  thi.s,  all  light  material  \\;i~  \<\\<-i 
closely  against  the  toes  of  the  piles.  riiiil>,  n 
piled  with  a  leaning  gin  pole  were  decked  m 
closely  as  possible.  Logs  piled  in  this  iii.ni' 
iH>r  burned  readily  and  did  not  require  lun'  li 
re<-hunking. 

Piling  irilh  Jammer 


Piling  with  the  Jammer  was  very  simlhir  tr" 
that  done  with  the  gin  |mle.  except  that  th< 
logs  to  \te  pllwl  were  drawn  directly  tow 
the  A-frame.    Sometimes  the  logs  were  do 
<lccked,  but  ordinarily  they  were  drawn  up  < 
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the  A-frame  and  released.  Building  the  pile 
^yas  accomplished  by  the  use  of  a  plain  choker 
or  a  self-releasing  choker.  Another  satisfac- 
tory method  was  to  use  logging  tongs  with 
short  grips.  These  tongs  were  similar  to  ice 
tongs.  The  log  was  drawn  to  the  pile  and  then 
raised  off  the  ground  and  quickly  released. 
As  the  lower  end  struck  the  ground  the  jar 
disengaged  the  tongs,  which  were  then  pulled 
back  by  hand  before  taking  hold  of  the  next 
log  to  be  piled.  The  height  of  the  pile  was 
limited  to  the  height  of  the  A-frame.  In 
piling  with  both  jammer  and  gin  pole,  a  mini- 
mum crew  of  four  men  was  used  as  follows : 
One  power  operator,  one  signal  man,  and  two 
chokermen.  For  work  where  the  debris  was 
piled  near  the  lake  surface  in  narrow  fringe, 
the  use  of  the  jammer  was  ideal. 

liurnwg 

All  piles  were  so  located  that  burning  would 
create  a  minimum  fire  hazard.  Before  work 
was  started  on  a  given  area,  the  advice  of  the 
local  district  ranger  of  the  United  States  For- 
est Service  was  sought  and  arrangement  of 
piles  was  gone  over  in  the  field  with  him.  This 
method  developed  a  cooperative  spirit,  and 
the  district  ranger  was  kept  in  touch  with  the 
prevailing  fire  hazard. 

Before  burning,  during  the  fire  season,  a 
permit  was  obtained  from  the  district  ranger. 
Jlost  of  the  burning  was  done  at  night  to  keep 
the  fire  hazard  at  a  minimum.  Before  burn- 
ing, fire  lines  were  constructed,  fire  pumps 
were  installed,  hose  was  laid,  portions  of  the 
ground  wet  down,  and  all  possible  precautions 
taken  to  prevent  fire  spreading.  Crews  were 
kept  with  the  fires  until  the  piles  were  con- 
sumed. As  soon  as  the  heat  had  left  the  piles 
sufficiently  to  permit,  the  unburned  debris  was 
chunked  up  and  shot  with  powder.  Shooting 
the  logs  not  only  split  and  splintered  the 
wood,  but  drove  the  moisture  from  the  timber. 
Some  logs  had  to  be  shot  several  times  before 
tlioy  would  completely  burn. 

Progress  of  Work 

Field  work  by  C.  C.  C.  forces  was  first 
started  on  August  12,  1935.  Construction 
of  the  camp  delayed  earlier  prosecution  of 
the  work ;  hence  it  was  too  late  to  accomplish 
much  clearing  during  that  year.  However, 
several  stands  of  heavy  dead  trees  near  the 
camp  were  cleaned  up,  and  some  little  prog- 
ress was  made  up  the  little  lake  from  camp. 
For  the  period  worked,  excellent  progress 
was  made.  Forty  acres  were  cleared,  70 
acres  partially  cleared,  and  5,668  man-days 
were  used  before  the  company  evacuated 
camp  on  November  1,  1935.  During  the  win- 
ter the  camp  was  maintained  under  the  care 
of  a  watchman. 

On  June  1,  1936,  the  camp  was  again 
occupied.  Heavy  accumulations  of  debris  at 
the  lower  end  of  the  big  lake  and  at  the 
upper  end  of  the  little  lake  were  cleaned  up. 
In  addition,  all  standing  timber  then  flooded 


Boulder  Dam  Amphitheater 


MAY  we  present  the  Boulder  Dam  Amphi- 
theater? When  the  dam  was  used  on  Janu- 
ary 17  as  "Convention  City"  for  the  Rotary 
Clubs  of  Las  Vegas  and  Boulder  City  includ- 
ing officers  of  46  other  southwestern  clubs,  a 
less  frequented  spot  near  the  dam  was  se- 
lected for  the  occasion.  Nested  against  the 
sloping  Arizona  Canyon  wall  is  a  natural 
amphitheater,  a  broad  paved  area  overlook- 
ing the  dam,  tlie  spillway,  the  intake 
towers,  and  Lake  Mead.  Here,  sheltered 
from  desert  wind  by  the  sloping  terrain 
which  jjroves  also  a  sounding  board,  the  100 
or  more  members  gathered,  away  from   tlie 


beaten  trails,  but  within  view  of  all  the  in- 
teresting features  unique  to  Boulder  Dam. 

The  spot,  now  called  Boulder  Dam  Am- 
phitheater, olters  opportunities  for  many  such 
gatherings  in  the  future.  Few  famed  out- 
door amphitheaters  olTer  the  combination 
found  here  of  privacy,  spaciousness,  natural 
acoustics,  and  painted  scenery,  tucked  beside 
the  world's  greatest  engineering  structure, 
and  overlooking  a  reserva|ir  which  offers 
boating,  swimming,  and  fishing  for  moments 
of  relaxation.  Even  the  spillway  is  big 
enough  for  a  football  field.  Did  we  hear 
someone  mention  a  Boulder  Bowl? 


was  felled  and  bucked,  and  the  shores  of 
the  little  lake  cleaned  up.  AVhen  the  camp 
was  evacuated  on  October  12,  1936,  15  acres 
had  been  completed  and  119  acres  partially 
completed,  with  the  use  of  7,509  man-days. 
After  October  12,  1936,  until  May  21,  1939, 
no  clearing  was  done.  On  May  17,  1939, 
the  camp  was  again  occupied,  and  clearing 
started  on  May  22.  This  clearing  was  con- 
tinued until  November  6,  1939.  On  Novem- 
ber 7,  the  company  moved  out,  after  clearing 
394  acres,  with  the  use  of  10,439  man-days. 
On  this  date  the  camp  was  again  placed 
under  the  care  of  a  watchman.  There  has 
been  expended  on  this  clearing  to  date  23,616 
man-days.     It  will   take  an   estimated  7,000 


man-days  more  to  complete  this  work.  All 
felling  and  most  of  the  bucking  have  been 
completed,  so  that  it  only  remains  to  clean 
up  the  shore  line. 


Death  of  Robert  M.  Price 

IT  IS  with  regret  that  the  Washington  office 
notes  in  the  latest  report  from  the  Truckee 
storage  project  the  death  in  January  of  Robert 
M.  Price,  attorney  for  the  Washoe  County 
Water  Conservation  District.  Mr.  Price  will 
be  greatly  missed  throughout  the  project  and 
as  an  official  of  the  district,  as  he  was  always 
found  to  be  cooperative,  genuine,  and  sincere. 
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Idaho  Weed  Program 

By  H.  L.  SPENCE,  Jr.,  Extension  Agronomist 


NOXIOUS  weed  infestations  have  long  been 
one  of  the  greatest  farm  problems  in  Idalio, 
and  their  control  and  eradication  is  vitally 
necessary  tf  snccessful  fanning  is  to  be  con- 
tinned.  No  single  farming  requirement  de- 
mands such  universal  and  increasing  atten- 
tion as  do  weeds.  Tlie  expense  of  fighting 
weeds  represents  the  largest  part  of  the  labor 
costs  required  in  producing  crops.  The  seri- 
ousness of  this  problem  has  been  evidenced 
In  Idaho  by  the  widespread  interest  of  farm- 
ers and  businessmen  alike,  and  in  their  efforts 
to  obtain  the  establishment  of  a  comprehen- 
sive State-wide  weed  control  program. 

For  the  past  4  years  Idaho  farmers  haye 
been  cooperating  with  the  first  State-wide 
noxious  weed  eradication  program  to  be  under- 
taken by  any  State.  During  this  period  of 
time,  more  than  60,000  acres  of  perennial  nox- 
ious weeds  have  been  brought  under  control, 
which  in  return  has  added  hundreds  of  thou- 
sands of  dollars  to  land  valuations  within  the 
State.  No  one  program  has  ever  met  with 
such  universal  support  from  both  farmers 
and  busines.smen  in  the  history  of  the  State, 
and  with  the  solid  foundation  now  molded, 
this  program  stands  to  remain  until  the  seri- 
ous problem  of  noxious  weeds  is  brought 
under  permanent  control. 

Idaho  is  a  comparatively  young  State,  hav- 
ing enJoye<I  statehood  for  the  relatively  short 


period  of  50  years.  During  this  same  period 
of  time,  the  major  portion  of  the  agricultural 
industry  in  the  State  has  been  developed. 
The  entire  southern  two-thirds  of  the  State 
i.s  made  up  primarily  of  irrigation  projects, 
most  of  which  have  been  established  less  than 
40  years.  At  the  time  these  projects  were 
o|X!n  to  settlers,  serious  weed  pests  were  un- 
known, as  the  lands  were  made  up  of  virgin 
desert  areas  which  were  brought  into  bloom  as 
irrigation  water  was  made  available. 

Supplies  of  crop  seeds  were  brought  into 
the  State  to  plant  these  new  lands,  and  with 
these  seeds  came  the  first  noxious  weeds. 
Plants  which  are  native  to  a  country  seldom 
have  been  known  to  become  serious  weed 
pests,  but  when  transplanted  to  other  environ- 
ments they  often  become  disastrous  pests. 
This  fact  is  clearly  evidenced  when  we  con- 
sider that  in  excess  of  99  percent  of  our  pres- 
ent weeds  have  been  introduced  from  foreign 
countries.  Weeds  arrived  with  the  first  im- 
migrants from  the  Old  World.  From  these 
early  times  the  spread  of  weeds  has  been  traced 
until  today  every  county  is  well  infested.  Al- 
falfa seed  from  Ru.ssia  and  Turkestan  ;  vege- 
table and  flower  8ce<ls  from  the  Netherlands, 
France,  Germany,  and  England ;  grasses  from 
Atistralia  and  New  Zealand ;  soyl)eans  from 
the  Orient,  and  ships'  ballast  from  every 
port  In  the  world ;  all  have  contributed  heav- 


One  of  30  cultivator  units  operated  utider  the  Idaho  weed  program  during  1939. 
Each  infested  field  is  cultivated  every  12  days 
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ily  to  infest  our  fields  with  new  weed  pests. 
As  the  seriousness  of  weed  infestations  be- 
came apparent,  the  experiment  stations  took 
up  the  problems  of  working  out  control  and 
eradication  measures.  Such  a  program  was 
conducted  by  the  Idaho  experiment  stations 
from  their  earliest  establishment,  but  the  prob- 
lem did  not  receive  major  emphasis  until  about 
1925.  During  the  past  15  years,  the  experi- 
ment stations  and  the  Extension  Division  liave 
placed  major  emphasis  upon  the  problem  of 
controlling  noxious  weeds.  Many  materials 
and  methods  were  tested  and  discarded. 
Promising  means  of  control  and  eradication 
were  taken  into  the  field,  and  demonstrations 
set  up  in  every  section  of  the  State  to  show 
farmers  how  this  problem  might  be  met. 
During  the  same  period,  an  extensive  educa- 
tional program  has  been  conducted  to  bring 
about  full  recognition  of  the  seriousness  of  the 
weed  problem  to  both  farmers  and  business- 
men throughout  the  State.  Recognition  of  the 
seriousness  of  noxious  weeds  by  farmers  Is 
more  than  50  percent  of  any  weed  battle. 

State  Weed.  Law 

The  demand  for  action,  following  general 
realization  of  the  seriousness  of  the  problem, 
culminated  in  the  establishment  of  a  State 
weed  law,  which  set  up  the  machinery  by 
which  the  problem  could  be  met.  Briefiy  the 
Idaho  weed  law  requires  that  each  board  of 
county  commissioners  create  a  part,  or  the 
entire  county,  into  a  weed  district.  Weeds 
which  are  considered  noxious  are  named,  and 
methods  of  control  and  eradication  specified. 
A  date  is  prescribed  by  which  time  the  indi- 
vidual landowner  must  destroy  any  noxious 
wee<ls  growing  upon  his  properties.  If  the 
Individual  owner  should  fall  to  do  so,  the 
county  then  has  the  legal  right  to  send  crews 
onto  the  property  and  to  destroy  any  noxious 
woe<ls  found  growing  there,  the  cost  of  which 
work  Is  assessed  to  his  taxes.  Following  the 
Itassage  of  this  law,  numerous  individual 
counties  in  Idaho  established  county  programs 
lu  an  effort  to  combat  the  weed  problem.  It 
was  found,  however,  due  to  excessive  costs 
of  known  methods  of  wec<l  eradication,  that 
llic  program  could  not  be  financed  by  the 
county  or  the  individual  landowner  on  a  scoiie 
sudlciently  large  to  deal  with  the  problem. 

Early  in  1933  the  committee  representing 
leading  farm  and  civic  orgnniMtlons  was  or- 
ganized for  the  purpose  of  Investigating  pos- 
sibilities of  oblnlning  Slate  and  Federal  aid 
fur  w<H-<I  eradication.  Tlie  work  of  this  com- 
mittee resulted  In  the  approval,  during  the 
spring  of  lam  of  a  $1,000,000  weed  project, 
by  the  Works  Progress  Administration.     Since 
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that  time,  two  supplemental  projects  have 
been  approved  in  amounts  totaling  in  excess 
of  $3,000,000.  In  addition,  the  Idaho  State- 
wide weed  program  has  been  supplemented 
with  State  funds  amounting  to  $100,000  dur- 
ing 1937-38,  and  $150,000  during  1939-40. 
The  various  county  contributions  to  the  pro- 
gram have  further  supplemented  these  funds 
with  approximately  $750,000.  After  4  years 
of  extensive  operation  of  the  weed  eradication 
program,  Idaho  farmers  for  the  first  time 
stand  in  a  position  to  overcome  the  large  losses 
caused  by  infestations  of  noxious  weeds. 

Experienced,  Supervisors  Selected 

In  organizing  this  first  State-wide  weed  pro- 
gram, supervisory  personnel  was  selected 
among  workers  who  had  had  experience  on 
local  county  projects.  A  State  weed  super- 
visor, together  with  three  district  weed  super- 
visors, was  appointed  to  supervise  the  work  in 
the  various  counties,  and  to  coordinate  all 
activities.  In  addition,  a  county  weed  super- 
visor, and  a  number  of  field  men  were  em- 
ployed, who  operated  the  work  crews  in  the 
various  counties.  This  entire  personnel  was 
selected  from  the  nonrelief  rolls,  and  salaries 
and  expenses  were  paid  from  W.P.A.  alloca- 
tions. In  addition,  some  2,000  W.P.A.  relief 
workers  liave  been  employed  throughout  the 
State  in  carrying  out  the  various  prescribed 
metliods  of  weed  control. 

Noxious  Weeds 

Three  objectives  were  set  up  as  a  goal  for 
the  first  year's  operation,  namely;  (1)  the 
completion  of  a  farm  to  farm  survey  in  each 
county,  locating  and  mapping  all  infestations 
of  noxious  weeds.  Such  a  survey  is  a  vital 
necessity  before  definite  long-time  objectives 
can  be  established.  In  Idaho  this  survey 
not  only  furnished  the  first  accurate  picture 
of  the  area  infested  with  noxious  weeds,  but 
also  brought  about  the  discovery  of  several 
new  weeds,  which,  had  they  not  been  de- 
stroyed, would  have  greatly  increased  the 
weed  burden,  (2)  treating  chemically  all 
small  scattered  patches  of  noxious  weeds,  and 
(3)  the  establishment  of  clean  cultivation 
programs  on  large  Infestations  where  chemi- 
cal control  was  impractical  due  to  cost.  In 
addition  to  furnishing  the  supervision  and 
labor  for  conducting  the  program,  the  Works 
Progress  Administration  also  furnished  up 
to  50  percent  of  the  chemicals  used  under 
the  program.  With  these  contributions  the 
cost  of  weed  eradication  in  Idaho  was  re- 
duced to  a  practical  basis  which  stimulated 
the  landowner's  desire  to  cooperate  in  clean- 
ing up  any  weed  infestations  on  his  lands. 
During  the  past  3  years,  reductions  in  W.  P.  A. 
funds  have  caused  decreased  participation  in 
the  furnisliing  of  chemicals.  This,  however, 
has  been  offset  by  State  and  county  partici- 
pation, which  has  permitted  the  cost  to  the 
landowner  to  remain  approximately  on  the 
same  basis. 


Applying  carbon  bisulphide  with  new  weed  gun  which  reduces  labor 

cost  almost  50  percent 


The  principal  weeds  which  are  considered 
noxious,  and  which  were  concentrated  upon 
under  the  program  include :  White  top,  morn- 
ing glory,  Canada  thistle,  perennial  sow  thistle, 
Russian  knapweed,  leafy  spurge,  perennial 
ground  cherry,  yellow  toad  flax,  blue  flower- 
ing lettuce  and  quack  grass.  Surveys  com- 
pleted under  the  program  show  a  total  In- 
festation on  agricultural  lands  in  excess  of 
200,000  acres.  In  addition  to  this  figure,  in- 
festations are  known  to  occur  on  forest  and 
grazing  lands  in  many  sections  of  the  State. 
While  some  effort  has  been  made  under  the 
program  to  develop  water  shed  programs  for 
the  destruction  of  noxious  weeds  on  these 
areas,  this  phase  remains  one  of  the  impor- 
tant objectives  yet  to  be  worked  out 

Eradication  Methods 

Three  methods  of  weed  eradication  which 
have  proven  successful  under  Idaho  condi- 
tions were  selected,  and  have  been  empha- 
sized under  this  program.  Chemical  weed 
control  for  small  areas  has  been  accomplished 
with  the  use  of  sodium  chlorate  and  carbon 
bisulphide.  Sodium  chlorate  is  used  largely 
for  waste  areas,  roadsides,  ditch  banks,  on 
dry  farm  or  semihumid  areas  of  the  State. 
Carbon  bisulphide  has  been  the  choice  of 
landowners  and  used  exclusively  on  the  high- 
valued,  productive,  irrigated  lands.  This  is 
due  largely  to  the  fact  that  little  or  no  steril- 
ity occurs  from  the  use  of  this  material.  The 
cost  of  carbon  bisulphide  is  double  that  of 
sodium  chlorate  and  its  use  is  confined  to 
relatively  small  infestations.  The  third 
method  of  weed  eradication  in  Idaho,  that  of 


clean  cultivation,  is  the  oldest  known  method 
of  weed  control  and  eradication,  and  remains 
the  only  practical  answer  to  large  infesta- 
tions. In  order  to  obtain  maximum  results 
with  this  method,  it  nnist  be  carried  out  on 
a  systematic  schedule.  Many  farmers  who 
have  attempted  to  undertake  such  a  program 
themselves,  have  failed  because  the  work  was 
done  in  a  hit  or  miss  fashion,  rather  than  on 
a  set  schedule.  For  this  reason,  it  was  found 
desirable  to  purchase  county  owned  tractors 
and  cultivation  equipment  which  were  oper- 
ated exclusively  imder  the  weed  project  on  a 
definite  schedule.  In  excess  of  30,000  acres  of 
noxious  weeds  have  been  handled  under  this 
phase  of  the  program  during  the  past  2  years. 
Elach  farm  entered  under  the  clean  cultiva- 
tion program  is  signed  up  under  a  3-year 
contract,  with  the  first  2  years  devoted  to  in- 
tensive cultivation,  and  the  third  year  plant- 
ing to  a  check-row  crop  so  that  stragglers  may 
be  easily  spotted  and  eradicated  by  chemical 
means.  The  cost  of  this  work  in  Idaho, 
where  county  imits  have  been  employed,  has 
averaged  approximately  $12  per  acre  for  the 
entire  period. 

Four  years  of  experience  in  the  operation  of 
this  extensive  program  in  Idaho  have  led 
to  numerous  changes,  whicli  in  turn  liave 
greatly  stepped  up  its  efficiency.  Many  land- 
owners who  at  the  start  of  the  project  were 
highly  skeptical  as  to  results,  are  now  its 
most  ardent  backers.  A  real  weed-conscious 
condition  among  farmers  is  now  present 
throughout  the  State  and  it  is  extremely 
doubtful  if  the  project  could  be  abandoned 
before  the  weed  problem  in  the  State  is 
brought  under  complete  control. 
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Colorado  Big  Thompson  Project 
Headquarters  Camp  Vacation  Land 


By  GOLDIE  L.  BEZOLD 


THE  Oovemment  camp  of  the  Colorado-Big 
Thompeon  project  at  Estes  Park,  Colo.,  is 
located  on  the  south  side  of  the  Big  Thomp- 
son River  about  700  feet  up  the  slope.  This 
triangular  area  Is  at  the  Junction  of  the 
North  and  South  St.  Vraln  Highways  which 
lead  to  Denver  via  their  respective  canyons. 

At  the  apex  of  the  triangle  is  the  admin- 
istration building.  This  is  an  attractive 
cf>lonial  type  structure  with  a  pillared  portico 
across  the  front.  Close  by  is  the  12-man 
dormitory  and  the  official  garage.  Still 
farther  l>ack  of  the  administration  building, 
the  white  residences  with  their  red,  green, 
and  gray  roofs,  hou.se  the  families  of  the 
Government  employees.  Tliere  are  24  per- 
manent residences  of  colonial  or  semicolonial 
type  and  12  temporary  duplex  cottages.  The 
charming  simplicity  of  these  homes,  each  of 
which  has  a  fireplace,  adds  much  to  the 
beauty  of  the  camp  which  will  be  .seeded  to 
grass  in  the  spring.  The  landscaping,  in 
many  places  terraced  along  the  contours  of 
the  slope,  has  been  finished.  Streets  have 
not  yet  been  surfaced. 

When  this  work  Is  completed,  a  more 
pleasant  home  site  could  not  be  desired,  for 
here  is  one  of  the  most  beautiful  of  the  in- 
numerable mountain  parks  in  Colorado. 
This  park,  the  common  name  for  the  far 
flung  oiM>n  spaces  within  the  mountains 
thpm.seives,  comprises  some  100  square  miles 
and  is  approximately  8,000  feet  in  altitude. 

The  ragged  mountains  surrounding  it  point 
their  Jagged  fingers  far  into  the  sky.  Their 
side*  are  slashed  with  dark  canyons  and 
their  unscalable  cliflTs  catch  the  brilliant  sun- 
shine which  bathes  them  by  day  in  glorious 
amber  and  at  sunset  turns  their  snow-cov- 
crofl  peaks  to  amethyst  and  rose. 

The  majesty  and  grandeur  of  the  storms 
which  sweep  up  their  rough  sides  to  swirl 
•now  in  screaming  blasts  around  their  tops, 
the  gray  mists  which  hang  like  a  veil  be- 
tween them  and  the  valley  below,  or  the 
clouds  which  bnish  their  crags  In  fearless 
familiarity— this  ever-changing  In-auty  is  for 
anyone  who  cares  to  lift  his  eyes. 

Long*  Peak 

Sentlm'l  of  this  paradise  of  lovcllncsH  is 
Ixngs  I>enk  with  an  altitude  of  14,255  feet. 
This  Is  perhaps  the  OHWt  notable  peak  of  the 
hundreds  of  this  approximate  elevation  in 
Colorado.  I'erhaps  the  historic  reawm  for 
Its  fame  is  that  it  could  Im-  M-en  for  150  miles 
oat  on  the  plains  and  stood  ns  a  bold  land- 


mark to  early  travelers  crossing  the  western 
parts  of  the  United  States. 

This  peak,  known  as  Two-Ears  by  the  In- 
dians, was  first  seen  by  Lt.  Z.  M.  Pike  in 
1806,  and  in  1820  by  Col.  S.  H.  Long  who 
was  sent  out  by  President  Madison  on  an 
exploring  party.  Neither  Pike  nor  the  man 
for  whom  the  peak  was  named,  however, 
attempted  to  climb  it.  It  Ls  here  that  the 
Rig  Thompson  and  St.  Vraln  Rivers  have 
their  sources. 

Its  easy  accessibility  is  perhaps  Us  second 
claim  to  fame.  Climbers,  mere  children  of 
8  or  10  to  adults  well  up  in  their  seventies, 
have  been  known  to  reach  the  top.  Although 
the  last  few  hundred  feet  Is  at  a  roof-pitch 
slant,  all  but  the  last  2  miles  can  be  made  on 
horseback.  The  lives  lost  in  its  ascent  or 
descent  have  been  due,  for  the  most  part, 
to  the  venturesome  spirits  of  those  who  prefer 
the  hard  way  of  doing  things. 

The  region  surrounding  the  Government 
camp  is  a  rich  strike  for  nature  and  sports 
lovers.    Flowers,     hundreds     of     specimens. 


splash  the  mountain  sides  like  paints  spilled 
from  huge  color  pots.  Their  type  and  variety 
change  with  the  seasons  as  well  as  at  differ- 
ent altitudes.  Vegetation  of  both  the  alpine 
and  artlc  types  is  found  at  the  higher  ranges. 

As  a  game  preserve  elk  and  deer  in  large 
herds  are  a  common  sight.  The  beaver,  that 
lirst  reclamation  engineer,  still  works  faith- 
fully here  at  bis  profession.  Big  Horn  sheep 
and  bear,  though  present,  are  rarely  seen  even 
from  Trail  Rldgc  Road,  the  highest  continu- 
ous highway  In  tlie  United  States.  This  road, 
a  monument  to  modern-day  engineering,  af- 
furds  an  easy  method  for  travelers  to  gain  an 
imobstructed  view  of  the  mngulflcent  dis- 
tances below. 

A  vacation  jHiradlse,  this  section  draws 
people  from  all  parts  of  the  world.  In  sum- 
mer there  arc  uncounted,  hidden  places  yet 
to  be  discovered  either  on  foot  or  horseback. 
Clear  mountain  streams  claim  the  fisherman 
with  the  ever-entldng  promise  of  the  big  one 
to  be  tricked  from  his  cool  retreat  around  the 
next  bend  of  the  creek. 

The  mild  winters  and  wide  variety  of 
slopes  make  skiing  available  to  all,  and  the 
many  lakes  furnish  skating  rinks  in  stage 
settings  which  could  be  planned  only  by  the 
master  artist. 

It  is  doubtful  whether  any  other  reclama- 
tion project  has  a  more  beautiful  location, 
and  for  those  who  love  the  outdoors,  it  is  a 
rare  opportunity  for  living  close  to  the  over- 
flowing bounty  of  which  Mother  Nature  gives 
so  lavishly  and  nnstlntingly  in  Estes  Park. 


A  Gem  From  Reclamation  Archives 


NEARLY  42  years  ago  Frederick  H.  Newell, 
then  chief  of  the  Hydrographlc  Division  of 
the  Geological  Survey,  and  later  the  first 
director  of  the  Reclamation  Service,  wrote 
the  following  article  which  was  published 
in  The  Independent  of  August  11,  1898 : 

"The  Annexation  of  the  Abid  West 

"Now  that  annexations  of  territory  are 
under  consideration,  and  the  utility  of 
various  tropical  islands  a  matter  of  current 
discussion,  it  should  not  be  forgotten  that 
the  United  States  Government  already  pos- 
sesses a  princely  domain  which,  for  all  prac- 
tical purposes,  is  still  as  legitimate  a  sub- 
ject for  annexation  as  any  new  country  in 
the  world.  One-third  of  the  area  of  the 
Unlte<I  States  Is  owned  by  the  general  gov- 
ernment, or  alxiut  two-thirds  of  the  territory 
between  the  100th  meridian  and  the  Pacific 
coast.  The  greater  part  of  this  immense 
area  la,  in  ita  natural  condition,  worthless 
for  agricultural  puriKJses,  and  hence  does 
not  furnish  homes  for  our  growing  popula- 
tion. Yet  thU  land  Is  the  most  fertile  In 
the  world,  and  water,  the  only  tiling  which 


It  lacks,  can  be  supplied.  The  farm  lands 
of  the  E^st,  and  of  the  humid  regions  of 
the  world  generally,  besides  being  more  or 
less  exhausted  by  constant  cultivation,  have 
for  ages  been  washed  by  copious  rainfalls. 
In  the  West,  where  freshets  have  not  robbed 
the  soil  of  its  mineral  salts,  fertility  has 
for  centuries  been  accumulating,  with  the 
result  that  today,  under  proper  irrigation, 
four  acres  of  land,  producing  three  to  fire 
crops  a  year,  can  be  made  to  support  a  (am- 
ill/;  while  In  the  other  farm  lands  of  tlie 
world  a  hundred  acres  is  often  lusuflSclent. 
A  small  piece  of  our  arid  land,  devoted  to 
semltroplcal  fruits,  garden  vegetables,  and 
forage  plants,  under  irrigation  produced 
wonderful  results. 

"In  nearly  all  of  the  arid  region,  irrigation 
is  not  only  feasible,  but  has  IxK-n  proved 
successful.  It  is  not  always  financially  prof- 
itable to  the  private  corporation  looking  for 
eight  percent  dividends;  but  In  the  same 
sense  tliat  a  lighthouse,  the  dredging  of  a 
harbor,  or  the  improvement  of  a  river  is 
profitable,  it  would  pay  the  community  or 
the  general  government  to  open  this  gn'at 
area  for  agricultural  use,  and  so  make  it  the 
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comfortable  home  of  millions  of  prosperous 
people.  Irrigation  is  one  of  the  simplest 
processes  in  the  world,  and  its  fundamental 
methods  have  changed  little  since  the  time 
of  the  Pharaohs.  It  is  simply  the  storage 
and  gradual  use  throughout  the  year  of  the 
floods  which  come  at  a  particular  season, 
usually  in  May  and  June,  and  go  to  waste. 
Artesian  wells  are  in  some  instances  suc- 
cessfully employed ;  but  the  main  reliance 
in  the  West  will  probably  continue  to  be  the 
surface  water.  Altho  the  system  itself  is  so 
old,  modern  science  knows  comparatively 
little  of  the  relation  of  water  to  the  devel- 
opment of  vegetable  life,  or  why  we  apply 
water  to  the  soil.  It  is  known,  for  instance, 
that  water  may  be  so  supplied  to  potatoes 
as  to  make  them  small  in  size  and  many  in  a 
hill,  or  by  a  different  application  of  water 
thoy  may  be  made  few  and  large.  Water 
given  in  quantity  to  grain  at  a  certain  stage 
will  make  the  crop  run  to  straw.  Similar 
observations  in  the  case  of  fruit  trees  are 
equally  familiar;  but  the  whole  subject  rests 
upon  individual  experiences  rather  than  sci- 
entific certainty.  An  accurate  knowledge  of 
water  effects  will  form  the  basis  of  the  in- 
telligent practice  of  irrigation.  Already  the 
agricultural  stations  in  the  West  are  making 
experiments  in  this  line,  under  the  direction 
of  Dr.  A.  C.  True,  and  from  them  important 
results  may  flow. 

"Our  land  laws  are  not  the  most  favorable  to 
the  development  of  irrigation.  The  plotting  is 
now  done  on  the  rectangular  system,  which  is 
adapted  to  humid  country,  where  one  quarter 
section  is  as  well  watered  as  another.  But 
where  the  rivers  are  few  it  may  happen  that 
one  quarter  section  will  embrace  all  the  water 
obtainable  for  a  thousand  sections.  The  man 
who  then  gets  control  of  the  water-hold  is 
master  of  the  situation,  and  those  who  come 
after  him  get  nothing,  because  water  in  the 
arid  regions  is  the  foundation  of  value,  and 
without  it  land  is  worthless.  To  avoid  this 
result  our  public  land  should  be  divided  in 
reference  to  its  water  rights,  and  thus  give 
every  settler  a  chance  at  its  reclamation. 

"In  the  early  days  of  the  Republic,  when 
times  were  hard,  the  men  who  felt  crowded  in 
the  East,  or  who  preferred  the  larger  venture 
of  pioneer  life,  packed  up  their  goods  in  a 
four-horse  wagon  and  started  "out  West,"  to 
the  Ohio  reserve  or  to  Indiana ;  but  these  con- 
ditions have  wholly  changed.  Altho  there  is 
plenty  of  public  land  left,  most  of  it  is  useless 
until,  by  the  united  effort  of  a  large  number 
of  individuals,  or  of  the  Government,  a  water 
supply  is  provided.  The  Mormons  went  out  to 
Salt  Lake,  and  by  community  effort  have 
accomplished  wonders ;  but  even  opportunities 
of  that  kind  rarely  exist.  The  sources  of 
water  supply  now  are  the  great  rivers,  which 
can  be  diverted  only  by  the  expenditure  of 
hundreds  of  thousands,  and  often  millions  of 
dollars.  Such  outlays  would  be  well  repaid, 
however,  if  undertaken  by  the  Government  in 
a  systematic  fashion,  when  the  sociological 
results  and  industrial  advantages  are  fully 


estimated.  Irrigated  lands  tend  to  produce  a 
splendid  civilization.  Where  land  is  so  fertile 
that  little  of  it  is  needed  for  one  pair  of  hands, 
a  closely  settled  community  of  small  proprie- 
tors generally  grows  up.  People  can  live  just 
near  enough  together  to  have  the  advantages 
of  good  schools,  churches,  and  those  whole- 
some associations  which  flow  from  community 
life,  and  at  the  same  time  be  free  from  the  de- 
pressing influences  of  the  great  city.  What 
conditions  could  be  more  favorable? 

"Irrigation  is  beginning  to  receive  some 
share  of  the  public  attention  that  is  its  due. 
The  Seventh  Congress,  which  will  be  held  in 
Cheyenne  in  the  autumn,  promises  to  attract 
more  interest  than  any  of  its  predecessors. 


Governor  Mount,  of  Indiana,  has  set  forth, 
in  a  recent  letter,  the  bearing  of  the  subject 
upon  the  welfare  of  the  Nation  in  words 
which  I  cannot  do  better  than  to  quote.  He 
writes : 

"  'Two  important  problems  are  before  us — 
the  unemployed  and  our  arid  lands.  A  policy 
that  would  furnish  to  the  idle  remunerative 
employment,  and  fruitfulness  to  our  desert 
places,  would  prove  a  boon  to  our  country 
and  a  blessing  to  humanity.  A  policy  that 
would  relieve  the  congested  cities  and  supply 
their  crowded  inmates  with  homes ;  that  would 
develop  manhood  and  womanhood,  furnishing 
employment,  teaching  habits  of  industry  and 
(Continued  on  page  90) 


•  New  sound  movie  available  for  booking. — 
A  three-reel  sound  motion  picture.  Funda- 
mentals of  Irrigation,  has  been  released  by 
the  Bureau  of  Reclamation  and  is  now  avail- 
able for  immediate  booking.  The  film  may 
be  obtained  in  16-  or  35-mm.  sound  print. 
Running  time  is  30  minutes. 

In  interesting  scenes  filmed  on  Federal 
Reclamation  projects,  the  motion  picture 
presents  modern  irrigation  methods  that 
conserve  soil,  plant  food,  and  water  and  pay 
in  the  production  of  higher  quality  crops 
and  larger  yields.  Here  are  seen  in  opera- 
tion time-  and  labor-saving  equipment  for 
preparing  land  and  laying  out  the  irrigation 
system.  Also  shown  are  practical  control 
structures,  many  of  which  may  be  made 
on  the  farm  from  inexpensive  materials. 

Laboratory  demonstrations  illustrate  how 
water  moves  by  gravity  and  capillarity  in  dif- 
ferent type  soils.     By  animation  is  depicted 


how  water  moves  into  the  soil  during  and 
after  irrigation  and  how  overirrigation  con- 
tributing to  a  high-water  table  results  in 
capillary  rise  of  water,  causing  waterlogging 
of  the  land  and  alkali  problems.  Animations 
also  picture  the  movement  of  water  into  the 
soil  along  a  field  run  and  the  effect  of  length 
of  run  on  evenness  of  penetration.  The  con- 
cluding scenes  show  how  a  farmer  can  de- 
termine when  to  irrigate  and  how  much 
water  to  apply. 

Requests  for  the  film  may  be  addressed 
to  the  Commissioner,  Bureau  of  Reclamation, 
Washington,  D.  C.  As  there  are  a  limited 
number  of  prints,  requests  should  be  made 
considerably  in  advance  and  should  specify 
whether  16-  or  35-mm.  sound  print  is  desired, 
and  places  and  dates  of  showing,  giving 
three  optional  dates  in  order  of  choice.  No 
rental  charge  is  made  for  the  film,  but  the 
exhibitor  is  asked  to  pay  express  charges. 
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Home  on  a  reclamation  project 
Arizona  Desert  An  irrigated  farm 


Farm  and  Home  Opportunities 


FARM  owners  on  Reclamation  projects  who 
desire  to  dispose  of  ttieir  properties,  also  per- 
sons seelcing  Information  ns  to  available 
Improved  irrigated  farms,  would  seem  to  l>e 
served  by  the  inauguration  of  tliis  Farm  and 
Borne  Opportunities  feature  of  the  ERA. 

In  this  section  will  be  carried  listings  sent 
in  by  owners.  The  facts  presented  are  subject 
to  verification,  as  the  Bureau  of  Reclamation 
cannot  undertake  this  task,  and  cannot  be  re- 


sponsible for  the  accuracy  of  representations 
made.  Interested  persons  should  communicate 
direct  in  accordance  with  the  information  con- 
tained in  listings. 

The  Bureau's  helpfulness  in  attempting  to 
bring  together  buyer  and  seller  is  primarily 
designed  to  reduce  tenancy,  settle  vacant 
farms  of  nonresident  owners,  and  aid  in  the 
adjustments  found  necessary  when  a  farmer 
and  his  family  must  change  to  a  difTerent 


locality.  Satisfied  owners  on  Federal  reclama- 
tion projects  are  an  asset  to  the  Bureau  of 
Reclamation.  Anything  the  Bureau  can  do  to 
bring  about  full  settlement  of  vacant  farms 
and  improve  the  economic  status  of  settlers 
l.s  in  the  interest  of  the  Government,  as  they 
are  under  contract  to  repay  the  cost  of  Irrl- 
gation  works. 

Listings  should  be  cleared  through  project 
oftlces  shown  on  the  Inside  of  the  back  cover. 


Yuma  Project,  Arizona 


DMcripUoo  of  (irm 


Price  uul  contact 


Remarks 


DeacripUon  at  farm 


Price  and  contact 


Remarks 


W  acre*.  Heavy  river  Vmud;  no 
alkali;  more  tbaa  avsrace  produc- 
tivity: on  improved  road  2  mllee 
from   paved  road;   well  levelled; 


17  aero,  NMNEKSWM  MC.  3S, 
T.  S  8.  iTa  W.  O.  A  8.  R.  B.  *  M. 
Alluvial  loil;  no  alkali;  average  pro- 
ductivity; 00  improvad  road  aboat 
1  mile  from  paved  road;  lavanad; 
faoced. 

naerea,  nolt  M  la  Bard  Irrtntion 
DWrletVN  WM8  WH  tee.  t,  r  1»8.. 
rai)«eZIE..8^.  B.*M.  AUuvial 
•oU;  no  alkali:  averac*  prodoeUvlty : 
on  Improved  load  aboat  2  mile*  from 

Cv*droad;reaeonaWylaveU«d;un- 
Mad. 

n  acre*.  7  mOea  (ram  Ytiroa  on 
paved  road. 


10  aani,  8UBKWNKK  MC.  12.  T. 
•,  B.M.  Sandy  loam:  DO  alkali:  av- 
ent*  productivity ;  paved  road:  vail 
ItvaOed;  fenced  (mep  wire.  Meal 


tIJO  per  acre:  tl  ,000  down, 
balaooa  IMW  annually  at  6 

Koeot  deferred.    Ovnar: 
irlP.Beaman.SOSTbird 
St,  Yuma.  Aril. 


t382pera<rr,tlJ00do«n, 
balance  (300  per  year. 
Owner:  Bank  of  Baao- 
mont.  Beaumont,  Calif. 


M7  per  acre;  tUO  down, 
balance  t2S0  per  year. 
Owner:  Bank  of  Beati- 
moot,  Beaumont,  CalU. 


Price  14,000.  Owner: 
Fidrral  I^uid  Bank  of 
B^krley,  IMh  and  Clay 
8u.,  Oakland,  Calif. 

1200  per  acre;  IJ,MO  down, 
balaooa  ttM-Tt  raan. 
Owoan  Wm.  CaetMoo, 
P.  O.  Ba  n.  Ynma.  Arti. 


nouse:  4  miles  from 
Yuma  on  Main  Canal;  340 
paean  trees;  alfalfa  and  cot- 
ton yield  biith;  eultable  for 
dairy,  vecetables,  cotton, 
malie,  etc 

No  boute  or  corrab; 
citrus  and  pecans. 


No  boose  or  corrals. 


NeboUdlnii. 


Boose,  corrals; 
dtrus,  dates,  flgs. 


40  acres,  10  Irrlnble;  NEHSWU 
•ee.St-»-24.  Sandy  loam;  no  alkali: 
mors  than  average  productlvitv;  K 
mils  to  paved  road;  well  levdled; 
fenced. 


40  acres,  no  alkali:  average  produo- 
tlvlty;  on  improvad  road ;  well  level- 
led. 


ao  acres.  NBK8EK.  see.  4-0-24. 
Sandy  loam;  no  alkali:  averaga  pro- 
dootlvlty;  on  improvad  road,  H  mile 
to  paved  road;  well  isvalled;  on- 


40  acres.  NWWNEW  see.  20,  T. « 
S.,  R.  24  W..  O.  *  8;R.  B.  a  M. 
firm  unit  B.  Sandy  loam.  No 
alkali,  but  ha.*  about  S  acres  blih 
laad.  Avtrur  productivity.  On 
Unproved  roail }( tnilr  to  pavement. 
WaU  levaDed  and  fenced. 


4».«aofSS,li 
Hediom  son 


unit  Q,  10-IO-23. 
so4l;  trace  of  alkali: 
good  iwoduetlvity;  on  bnprovmi 
road:  about  2  mUes  to  paved  road: 
weUlevellrd  and  knoadT  Lot  7,  M 
aaies:  lot  lO,  «.»2 


Price  t3,00D:  terms. 
Owner:  Eiutcne  Clymer, 
P.  O.  Box  1443,  Yuma,  Arts. 


Price  U,SOO,  enough  down 
for  a  sale.  Owner:  Walter 
J.  Coau,  Plains,  Kans. 

$ia.»_per  acre;  casb. 
Owner  C.  A.  Converse, 
R.  F.  D.,  Somerton,  Arts. 


tOS  per  acrr:  10  percent 
down:  none  to  man  with 
plenty  of  stock  and  tools; 
Dalancv  ovrr  lung  Irrm. 
Owner:  Mary  C.  Dcmund. 
710  W.  Washington,  Phoe- 
nli.  Aril. 

Prke  M.MO;  tl  ,900  down; 
balanoa  i  years  or  amcrtli* 
1  peraM  latsnal  deducted 
moBtbly,  naklag  monthly 
paymaots  o(  tlO  ioeiudlng 
Interest.  Owoct:  Hubert 
R.  Oodd.  m  Talmadge 
St..  Lcs  Anseies.  CalU. 


4-room    boose,    oorral«,l 
diicken    pans,    windmUIl 
witb  tank,  water  piped  tol 
booss  and  oorral;  lo  acrss 
sand  billc  II  aeras  peeaos; 
IS  acres  aitsUa. 

Hoosa* 


Small  booss;  W 
peeaotrsss. 


House. 


House  and  I  corral. 


in 
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Yuma  Project,  Arizona — Continued 


Description  of  farm 


80  acres,  EJ^NWJi  sec.  11,  T.  9  S., 
R.24W.,0.&S.  R.M.  Yuma  Co. 
Imperial  loam  and  imperial  sandy 
loam;  alkali  spots  on  about  10  acres; 
trace  only  on  remaining  70  acres. 
More  than  average  productivity;  on 
paved  road;  very  well  levelled  and 
fenced. 


67.04  acres,  EHNWJi  sec.  11-9-24. 
Imperial  loam.  About  10  acres  now 
being  reclaimed  show  alkali  spots. 
More  than  average  productivity. 
On  paved  road;  well  levelled  and 
fenced. 

40  acres,  4  miles  from  Yuma  on 
State  Highway  95. 


80  acres,  9  miles  from  Yuma  on 
paved  road. 


80  acres,  6  miles  from  Yuma  on 
graveled  county  road. 


80  acres,  2},i  miles  from  Yuma. 


80  acres,  4  miles  from  Somerton. 


lOacres,  farm  unit  Fand  V,  Yuma 
Mesa.  Sandy  soil;  no  alkali;  more 
than  averaRC  productivity;  on  im- 
proved road,  3  miles  to  paved  road; 
well  levelled;  unfenced. 

40  acres,  unit  A,  NEK  sec.  3.';,  T. 
15  S.,  R.  23  E.,  S.  B.  B.  M.,  Imperial 
Co.,  Calif.  Sandy  soil;  alkali  spots; 
excellent  productivity  when  farmed 
thoroughly;  on  improved  road  about 
9  miles  from  highway;  well  levelled 
in  part;  unfenced. 

20  acres,  W  JiNEJiNEJf  sec.  31-8- 
23.  Sandy  loam;  no  alkali;  more 
than  average  productivity;  on  im- 
proved road  Ys  mile  to  paved  road; 
well  levelled;  fenced. 

54.3  acres,  NJ^SEJiNEK  and 
SWJiNEK  sec.  12-9-24.  Sandy 
loam;  no  alkali;  average  productiv- 
ity; on  paved  road;  well  levelled; 
fenced. 

40  acres,  farm  unit  P,  sec.  7-16-23. 
Adobe  clay;  no  alkali;  average  pro- 
ductivity; on  improved  road,  6  miles 
to  paved  road;  well  leveled;  fenced. 


40  acres,  farm  unit  O,  sec.  7-16-23. 
Adobe  soil;  no  alkali;  average  pro- 
ductivity; on  improved  road,  6  miles 
to  paved  road;  33  acres  well  leveled; 
partly  fenced. 

10  acres,  NEJiNWUNWJi  C, 
sec.  8,  T.  10  S.,  R.  23  W.  Sandy 
loam;  no  alkali;  more  than  average 
productivity;  on  improved  road. 


40  acres,  SWJiNWJi  sec.  10,  T. 
10  S.,  R.  24  W.,  G.  &  S.  R.  M. 
Sandy  soil;  no  alkali;  average  pro- 
ductivity; \i  mile  to  paved  road; 
fairly  leveled;  fenced. 

40  acres,  NE^NEJi  sec.  26,  T.  9 
8.,  R.  24  W.,  G.  &  S.  R.  B.  &  M. 
Loam;  no  alkali;  more  than  average 
productivity;  on  paved  road;  well 
leveled;  fenced. 


Price  and  contact 


$100  per  acre;  $2,500  down; 
balance  in  5  equal  annual 
payments.  Owner:  Erail 
C.  Eger,  Yuma,  Ariz. 


$115  per  acre;  Ji  down; 
balance  in  4  years.  Owner: 
Emil  C.  Eger,  14  Second 
St.,  Yuma,  Ariz. 


Price  $6,500.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland.  Calif. 

Price  S.'i.OOO.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $3,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $10,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $6,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

$1,100  per  acre;  $8,000 
down;  balance  $3,000  in  $600 
yearly  payments  at  5  per- 
cent. Owner:  Lillian  Fritz, 
P.  0.  Box 287,  Yuma,  Ariz. 

$100  per  acre;  at  least  M 
down;  balance  yearly. 
Owner:  Hortense  Griggs, 
121  Lime  St.,  Inglewood, 
Calif. 


$300  per  acre;  $1,000  down; 
balance  terms.  Owner:  Ed- 
win L.  Hansberger,  R.F.D. 
Yuma,  Ariz. 


$135  per  acre;  $1,000  down; 
balance,  terms.  Owner: 
Edwin  L.  Hansberger, 
R.  F.  D.,  Yuma,  Ariz. 


$200  per  acre;  60  percent 
down;  balance  3  years  or 
more.  Owner:  Bertha  M. 
Hartwell,  Route  2,  Yuma, 
Ariz. 

$150  per  acre;  60  percent 
down;  balance  3  years  or 
more.  Owner:  Bertba  M. 
Hartwell,  Route  2,  Yuma, 
Ariz. 

$500  per  acre;  half  down 
payment;  balance  in  1  year. 
Contact:  Bureau  of  Recia-' 
mation,  Yuma,  Ariz. 


$150  per  acre;  25  percent 
down  payment;  balance, 
terms  to  suit.  Owner:  Dr. 
O.  H.  Hunt,  P.  0.  Box  196, 
Blsbee,  Ariz. 

$125  per  acre;  $1,000  down; 
balance,  reasonable  terms; 
part  Federal  Land  Bank 
loan  now  on  it.  Owner: 
J.  L.  Jones,  133  S.  Central, 
Olendale,  Ariz. 


Remarks 


House;  this  land  recently 
levelled;  has  been  in  alfalfa 
and  cotton  and  growth  of 
cover  crop  thereon  showed 
soil  had  lots  of  strength; 
each  40  acres  of  land  waters 
through  separate  main 
canals;  land  is  well  drained 
and  maximum  fall  per  land 
is  3  inches  or  less;  concrete 
gates  throughout. 

House  and  corrals. 


3-room  dwelling,  modern 
plumbing;  part  in  alfalfa; 
shade  trees. 


3-room  dwelling  with 
screen  porch;  electricity; 
shade  trees;  part  in  alfalfa. 


Dwelling  20  x  36,  with 
screen  porch  on  3  sides; 
shade  trees;  60  acres  plow- 
land. 

6-room  adobe  dwelling; 
40  acres  pecans,  balance 
plowland. 


2  small  dwellings;  tele- 
phone; electricity;  shade 
trees;  75  acres  alfalfa. 


No    house   nor   corrals; 
marsh;  seedless  grapefruit. 


Old  house. 


House  and  corrals. 


10  acres,  NE)iSWJ<NE)i,  unit  $250  per  acre;  $800  down; 
L,  sec.  6,  T.  10  8.,  R.  23  W.  Sandy  balance  5  percent.  Con- 
Boil;  no  alkali;  average  productivity;  " 

J-i  mile  to  paved  road;  well  leveled; 
unfenced. 


tact:  Bureau  of  Reclama- 
tion, Yuma,  Ariz. 


Do. 


Do. 


Do. 


Modern  concrete  irriga- 
tion flumes.  Full-bearing 
grapefruit  orchard  planted 
in  1926-27;  full  water 
rights. 

House. 


Do. 


Adobe  house;  2  corrals;  6 
acres  In  production,  citrus 
fruits. 


Description  of  farm 


36.96  acres,  farm  unit  C,  sec. 
34-15-23.  Sand  and  adobe;  alkali 
spots  on  4  acres;  more  than  average 
productivity;  on  improved  road,  10 
miles  to  paved  road;  well  leveled; 
unfenced. 

166.91  acres;  lots  3  and  4  and 
EJ^SWJi  sec.  7-9-23.  Loam;  aver- 
age, productivity;  yi  mile  to  im- 
proved road;  well  leveled;  fenced; 
trace  of  alkali  spots. 

76  acres,  WKSEJi  sec.  33-8-24. 
Sandy  loam;  no  alkali;  average  pro- 
ductivity; 1  mile  to  paved  road; 
fairly  well  levelled;  unfenced. 

10  acres,  NEJiSWJiNEX  see.  6, 
T.  16  S.,  R.  23  E.,  farm  unit  E. 
Loamy;  no  alkali;  more  than  aver- 
age productivity;  on  improved  road, 
7  miles  to  paved  road;  well  levelled; 
fenced. 

38  acres,  tract  33,  block  16,  range 
23.  Sandy;  trace  of  alkali;  on  im- 
proved road  a  mile  to  paved  road; 
well  levelled;  fenced;  average  pro- 
ductivity. 

20  acres,  SKNWJiSEJf  sec.  30-8- 
23.  Imperial  sandy  loam ;  DO  alkali ; 
average  productivity;  K  mile  to 
paved  road;  well  levelled. 


80  acres,  EMSWJi  sec.  25,  T.  10 
S.,  R.25W.,G.&S.  R.  M.  Sandy 
loam;  no  ali^ali;  more  than  average 
productivity;  welljlevelled;  on  im- 
proved road  }i  mile  to  paved 
road. 

40  acres,  NEJiNWM  sec.  17-9-24. 
Sediment;  trace  of  alkali;  average 
productivity;  H  mile  to  paved  road; 
fairly  well  levelled;  unfenced. 

10  acres,  unit  C,  NEJiSWJiS  WJi 
sec.  4-10-23.  Sandy  loam;" trace  al- 
kali; average  productivity;  on  im- 
proved road  1  mile  to  paved  road; 
well  levelled;  imfenced. 

10  acres,  farm  unit  G,  SWJi  sec. 
29-10-23.  Sandy;  no  alkali;  unlev- 
elled;  unfenced;  average  productiv- 
ity; 6  miles  to' paved  road. 

70  acres,  EHSEK  sec.  24-9-24. 
Imperial  loam;  alkali  spot^  on  about 
5  acres  being  reclaimed;  average  pro- 
ductivity; on  paved  road;  wc!l  lev- 
elled; fenced. 

80  acres,  WJ^SWK  sec.  3,  T.  9  S., 
R.  24  W.  Imperial  sandy  loam;  no 
alkali;  more  than  average  produc- 
tivity; on  paved  road;  very  well  lev- 
elled; unfenced. 


80  acres,  E^SEJi  sec.  24,  T.  9S., 
R.  24  W.,  G.  &  S.  R.  M.,  Yuma 
County.  Imperial  loam  soil;  aver- 
age productivity;  levelled;  fenced; 
on  paved  road;  land  well  drained; 
type  that  shows  marked  improve- 
ment after  eacli  year  of  farming. 

90  acres,  NEVj'  of  sec.  28,  north  and 
west  of  main  drainage  canal,  T.  9.  R. 
24.  Yuma  Valley  silt  loam;  trace 
alkali  spots;  average  productivity; 
average  productivity;  on  improved 
road  H  mile  to  paved  road;  fairly 
well  levelled;  fenced. 


40  acres,  unit  B,  NEJiSEJi  sec. 
30-9-24,  (}.&  S.  R.  M.  Sandy  loam; 
no  alkaii;  average  product!  ?ity;  l)i 
miles  to  paved  road;  fairly  well  lev- 
elled; unfenced. 


Price  and  contact 


$75  per  acre;  down  pay- 
ment, all.  Contact:  Bu- 
reau of  Reclamation, 
Yuma,  Ariz. 


$225  per  acre:  $12,000 
down;  balance,  terms  to 
suit.  Owner:  F.  J.  Martin, 
Route  1,  Yuma,  Ariz. 


$40  per  acre;  terms  cash. 
Owner:  Mortgage  Guar- 
anty &  Security  Co.,  P.  O. 
Box  96,  Y'lmia,  Ariz. 

$500  peracre;  $5,000  cash. 
Owner:  J.  H.  Ogbmn, 
Route.2,  Y'uma,  Ariz. 


$110  per  acre;  $2,000 
down;  terms  to  suit  at  6 
percent.  Owner:  E.  L. 
Sadler,  P.  O.  Box  64,  Palm- 
dale,  Calif. 

$136  per  acre;  Ji  down; 
balance.  4  years.  Owner: 
Security-First  National 
Bank  of  Los  'Angeles,  14 
Second.St.,  Y'uma,  Ariz. 

$160  per  acre;  $2,000  down; 
balance  reasonable  terms. 
Owner;  'S.  C.  6431  Gar- 
vanza  Ave.,  Los  Angeles, 
Calif. 


$150  per  acre;  H  down; 
balance,  terms  to  suit. 
Owner:  M.  G.  Silva,  119 
Harvest  St.,  Salinas,  Calif. 

$350  per  acre;  H  down 
payment;  balance  5  years. 
Owner;  Michael  Stra,sser, 
General  Delivery,  Yuma, 
Ariz. 

$100  per  acre;  cash  in  full. 
Owner:  Elmer  Swanson, 
P.  O.  Box  1191,  Clifton, 
Ariz. 

$110  i)er  aci«;  K  down; 
balance  4  years.  Owner: 
Title  Insurance  &  Trust 
Co.  of  Yuma,  14  Second  St., 
Yuma,  Ariz. 

$115  per  acre:  $2,500  down; 
balance  in  5  equal  aimual 
payments.  Owner:  Title 
Insurance  &  Trust  Co.  of 
Yuma,  14  Second  St., 
Y^uma.  Ariz. 


$100  per  acre;  $2,600  down, 
balance  6  equal  annual  in- 
stallments. Owner:  Title 
Insurance  «fe  Trust  Co.  of 
Y'uma,  Yuma,  Ariz. 


$60  per  acre;  $2,.'>00  down; 
balance  to  suit.  Owner:  J. 
J.  Waddell,  48  Third  St., 
Yuma,  Ariz. 


Remarks 


$50  net  per  acre;  $500 
down:  balance  yearly. 
Contact:  Bureau  of  Recla- 
mation, Yuma,  Ariz. 


House. 


Good  house,  small  corrals 
30  acres  alfalfa;  70  acres 
10-year  old  pecan  trees 
rest  in  grain  crops. 


Tent. 


House  and  corrals. 


Do. 


Suburban  property. 


No  house  nor  corrals. 


No  house;  corrals;  10- 
year  orchard;  oranges,  1^ 
acres;  grapefruit,  Zl^  acres; 
alfalfa,  5  acres. 


No  house  nor  corrals. 


Do. 


House  and  corrals.  About 
15  acres  in  cotton  subsi- 
dized by  Government;  bal- 
ance m  fine  stand  of  alfalfa 
which  produces  heavily. 
Land  waters  well;  levelled 
in  3)4  acre  units.  Leak- 
proof  patent  Government 
gates,  all  concrete  and  check 
gates.throughout. 

House,  corrals.  Has 
been  in  alfalfa  for  many 
years.  Soil  has  lots  of 
strength.  Irrigates  well. 
Conexele  gates  throughout. 


Small  house,  corrals. 
Part  of  land  lying  next  to 
the  drainage  seeps  part  of 
year.  Land  would  make 
e.xceptionally  good  general 
farming  proposition  with 
stock,  etc.  Main  drainage 
canal  gives  adequate  sup- 
ply of  fresh  running  water 
every  day  in  year.  Ideal 
tor  cattle,  hogs,  and  sheep, 
Most  of  land  is  adaptable 
for  alfalfa,  flax,  and  other 
grains. 

House  and  corrals. 
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Yuma  Project,  Arizona — Continued 


DwcrlpUoo  o(  (arm 


9.4  Mra*.  Pt.  SWK8WM  nc.  34- 
9-24.  8«ndrlaun;tnoe>lkaUiipoU; 
mora  than  svence  productlvItT; 
wtUleveUed. 


40Mn>,  lot  1,  aec  7,  T.  ISS.,  R.23 
E.,  8.  B.  M.,  ImperU  Ooanty,  CaUf. 
Sandy;  no  alfaul;  aranfe  prodne- 
tlTltj:  4  mllM  to  pared  road;  on- 
levelled;  nnfeneed. 


Price  and  contact 


Owner:  L.  W.  Wmianu, 
r.  O.  Box  83,  Somerton,  Arli. 


t2S  per  acre;  t2S0  down: 
balance  reatonaUe  nxmthly 
paymenti.  Owner:  Eugene 
F.  Wolirer,  318  W.  Mb  St., 
Los  Angela,  CalK. 


Kemaiks 


Tract  Just  outride  city 
Umttii  of  Somerton,  .\riz. 
Produced  3.S00  pound* 
aUi]f>aeedinl939. 

1  room  adobe  bouse. 


Description  of  farm 


40  acres,  farm  unit  Q,  SEHSEt^ 
sec.  S,  T.  16  8.,  R.  23  E.,  8.  B.  M., 
Imperial  County,  Calif.  Sandy 
loam;  no  alkali;  more  than  avenwe 
produetivitv;  on  ImproTed  load; 
well  lavellea;  unfencea. 

37  acres,  (arm  unit  B,  see.  8-lft- 
23.  Sandy  loam;  no  alkali;  mora 
tbaDavecacei»aductivity;7mllesto 
paved  road;  well  lerrllnl:  unfonoed. 


Price  and  contact 


31,000  down;  balance,  3- 
year  period;  price  $3,900. 
Owner:  Joaeph  P.  Wrenn, 
7U  Eqnitable  Bldg.,  BoUy- 
wood,Oa]U. 

3200  per  acre.  Owner: 
Mra.  Maode  Boon  Wrlfht, 
IDS  N.  iSQi  St.,  Okemah, 
Okla. 


Remarks 


Bouse  and  corrals. 


House. 


NOTES  FOR  CONTRACTORS 


SpedBca- 
tlon  No. 


Project 


HiJs 


Work  or  material 


Low  bidder 


Address 


Bid 


Terms 


Award 


187 


879 


B-38,083-A 


48,M»-A 
UI3-D 


891 

840 

1323-D 
1328-D 

44,433-A 

8M 

im-D 

1328-D 
«8,aO-B-l 
B -3*,  140- A 

M.40.A 


Colcrado-Big    Thomp- 
son, Colo. 


AU-American 
Calif. 


Canal, 


Columbia  Basin.  Wash. 
Central  Valley  Calif. 


Parker    Dam    Power, 
ArU.-CaUt. 

Central  Valley,  Calif.... 
....do 


.do. 


Power, 
Colorado  River.  Tex.. . 


Parkw    Dam 

ArU.-Callf. 


Cok>rado-Blx    Thomp- 
son, Colo. 

Tucnmcari,  N.  Max 

Pint  River,  Colo 


Parker    Dam     Power, 
Arls.-CalU. 

Yakima- Rota,  Waeb... 


Parker    Dam    Power, 

Arto^-Otitf. 
DaMbolM,  Orec 


Caotral  Valley,  CaW.. 
ColambM  BmIo,  WMh 

Parker    Dam    Power, 
Arl*.>CaM. 


Jan.     4 


Oct.   IS 


Dec.  29 


ItJfi 
Jan.     8 

ftSt 
Dec.  18 


Dm.  aa 


itifi 
Jan.   1« 


Jan.     8 


Jan.   18 

ttst 
Sept.  21 

1940 
Jan.  23 

Feb.  8 
Doc.  28 
Jan.   2« 


Feb.    1 

Feb.  13 
Feb.  • 
Feb.  19 

Feb.  12 


Power  transformers,  switching 
equipment,  step-voltage  regu- 
lators and  lightning  arresters 
for  Brush,  rort  Morgan  and 
Wiggins  substations. 


Placing  clay  blanket  on  bottom 
and  side  slopes  of  Ail-Ameri- 
can Canal,  sution  24&-i'00  to 
station  1020-1-48. 

Air  compressors  • 


Air  compnasors  > 

270-tan  overhead  traveling  crane 
(or  Parker  power  plant. 

2,040,000  lin.  (eet  of  1-inch  o.  d. 
black  steel  pipe  or  tubing. 

Fabricated  pipe,  fittings,  valvee, 
and  appurtenances  for  bypasi 
and  air-inlet  piping  for  the 
main-unit  penstocks  at  Shasta 
Dam. 

Superstructure  for  Pit  River 
bridge.  Southern  Pacific  R.  R. 
and  V.  8.  BIgbway  No  99  re- 
location. 

Three  30,a00-kllovolt-ampere 
generators  (or  Parker  power 
plant. 

Trash  racks  for  outlet  wcrks  at 
Marshall  Ford  Dam. 

Cnnstruction  of  Continental 
Divide  tuiuel. 

47,000  barrels  of  modified  port- 
land  cement  In  ok>th  sacks. 

1 3-  by  ^foot  high-presmre  gate 
aasemblics. 

Concrete  pumping  machine  and 
aoiiliary  equipment. 

Earthwork,  canal  lining  and 
stractnrce,  stations  7l4-t-8i 
to  734,  Yakima  Ridge  Canal: 
WMteway  .No.  2,  stations  6 
to  37;  and  Yakima  River  Dike. 

Abeorptive  form  lining  (240,000 
tqoarafrel). 

agoioch  tube  valves  for  Wickiup 
ontlel  works. 

8.1100  barrels  of  standard  port- 
lani  cement  in  cloth  sacks. 

Steel  reinforcement  bam  (2,100,- 
000  iiound^) . 

Sleel  ralnlorcamcot  ben  (1,700,- 
WOpoaada). 


Allis-Chalmers  Manufactur- 
ing Co. 

Eelman  Electric  and  Manu- 
facturing Co. 

General  Electric  Co 


Padflc   Electric   Manufac- 
turing Corporation. 


Milwaukee,  Wis 

Los  Angeles,  Calif... 
Schenectady.  N.  Y.. 
San  Francisco,  Calif. 


Bowie  Switch  Co 

Royal  Electric  Co 

Oraybar  Electric  Co. 

do 


do 

Chicago,  lU... 
Denver,  Colo.. 


J.  W.  and  E.  M.  Breedlove 
Excavating  C^.' 


Ingersoll-Rand  Co. 
....do 


....do 

Alhambra,  Calif.. 


Denver,  Colo. 


.do- 


Pennsylvania  Pump  &  Com- 

Sreeaor  Co. 
veland  Crane  and  Engi- 
neerhig  Co. 

National  Electric  Products 
Corporation. 

Willamette  Iron  and  Steel 
Corporation. 

Qeo.  B.  Limbert  &  Co 

Consolidated  Supply  Co. . .. 

Merco  Nordstrom  Valve  Co 
American  Bridge  Co 


Easton,  Fa 

Wlckliffe,  Ohio.. 

Pittsburgh,  Pa  . 

Portland.  Oreg.. 


Chicago,  lU 

Portland,  Oreg.. 

Oakland,  Calif.. 
Pituburgb,  Pa.. 


Westinghouse  Electric  and 
Manufacturing  Co. 

Stupp  Bros.  Bridge  It  Iron 
Co. 

(") 


Denver,  Colo. . 
St.  Looii,  Mo.. 


■  tssaoo 

'3,323.00 
•16,707.00 

<M7aoo 


•1,482.30 

•939.00 

>  9, 957. 00 

•18.60 
98.  Ota  00 


■•8,978.00 

■6,973.00 

■•3,003.72 
»S,10a80 

68,aoaoo 

"  lOS,  127. 00 

■•24,937.00 

■•3,334.00 
>•^33a00 

■'8,461.23 
%S88>3S4.00 


1,088, 33a  00 

iiaooaoo 


F.  0.  b.  destination:  ship- 
ping point,Pittsburgh,Pa. 
F.  0.  b.  destination 


F.  0.  b.  destination;  shipping 
point,  Pittsflald,  Mass. 

F.  0.  b.  destlnauon;  ship- 
ping points,  San  FraO' 
dsoo,  and  either  Balti- 
more or  Barberton,  Ohio. 

F.  0.  b.  destination 

...do 

F.  o.  b.  destination;  shipping 
point,  Pittsfleld,  Mass. 

do 


F.  0.  b.  Odah-,  Wash.;  ship- 
gn>  point.  Painted  Post, 

F.  0.  b.'  Coram,  Calif;  ship- 
ping point.  Painted  Post, 


1910 
Feb.  13 

Do. 

Feb.    3 

Feb.  12 


0») 

Feb.  12 

Do. 

Do. 
Jan.    13 


Feb.     1 


F.  0.  b.  Friant;  shipping 
point,  Economy,  Pa.;  dis- 
count 5  percent. 


F.  0.  b.  (Toram 

F.  o.  b.  Coram;  discount  2 

percent. 
do 


Material  f.  o.  b.,  Gary,  Ind 


F.  0.  b.  E.  Plttsbargh,  Pa.. 


Sonthwectem  Portland  Ce- 
ment Co. 
Joshua  Bendy  Iron  Works... 


El  Paso,  Tex 

San  Francisco,  Calif. 


8a  30000 
21,490.00 


Dtsoount  and  tack  allowance 

3aS0  per  barrel. 
F.  o.  b.  Sunnyvale,  Calif.... 


Do. 


Jan.   31 
Do. 
(") 


Feb.    7 


■•Feb.  12 


Feb.     1 
Feb.    2 


Feb.    3 
Feb.    9 


Do. 

Do. 

Feb.  13 

Feb.  13 
Feb.  It 


(") 

J.  A.  Terteling  &  Sons. . 


Boise,  Idaho. 


DentA  RusscU,  Ine 

Joshua  Bendy  Iron  Works.. 

Monolith  Portland  Cement 

Co. 
Bethlehem  Steel  Co 


Portland,  Orec 

San  FiBDCiteo,  Calif . 
Los  Angeles,  Calif  . 
Ban  Ftandsov,  Calif 


Columbia  Steel  Co. 


91^87000 

1^40000 
laM-OO 

uieaoo 
4t,3oaao 

37, 08a  00 


F.  0.  b.  Earp,  Calif.;  dis- 
count 2  peroen  t. 
F.  o.  b.  Sunnyvale.  Calif    . 

Sack  allowance  30.40  per 
barrel. 

F.  o.  b.  Odair,  Wash.;  dis- 
count H  iwrcent  on  80.47 
kas  per  hundredweighl. 

F.  o.  b.  Karp.  Calif.;  dis- 
count H  |«<rcpnl  on  80.18 
IvM  |>cr  hundredwetght; 
iMppinf  point,  Torrance, 
Calif. 


Feb.  13 

Feb.  » 
Feb.  24 
Feb.  24 
Feb.  28 

Feb.  28 


■  IlllWdlill  I 
>aeb*diil«6ta4IX 


•  Sdiedala  6. 

>7. 


•  Sebtdole  8:  no  award. 

•  Sebedula  9. 


'  Sebeduit  la 
•  Bebadola  11, 


•  Third  low  bidder. 
H  Schedule  3 


>>  Schedule  2. 

'•  AU  bids  rejected. 


••  Schedule  1. 
■•Item  I. 


•>  Item  2. 
>•  Item  3. 


>'  Item  4. 
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Articles  on  Irrigation  and  Related  Subjects 

By  W.  I.  SWANTON,  Engineering  Division 


All-American  Canal. 
General  information,  January  15,  1940;  5 
liages.     Processed,   lettersize.     Free. 

Boise  Project. 

General  information  concerning  the  Payette 
Division,  Boise  project,  .January  15,  1940, 
4  pages.     Processed,  lettersize.    Free. 

Central  Valley  Project. 

Federal-State  groups  act  to  unfreeze  $50,- 
000,000  in  Central  Valley  project  bonds, 
illus.  and  plan  Contra  Costa  Canal,  Cali- 
fornia Highways  and  Public  Works,  Jan- 
uary 1940,  V.  18,  No.  1,  pp.  1-4. 

CoLoiu\DO-BiG  Thompson  Project. 

General  information  concerning  the  Colo- 
rado-Big Thompson  project,  Colorado. 
Processed,  lettersize,  January  1,  1940,  6 
pages.    Free. 

('ONCRETE  Form  Linings. 
Concrete  surfaces  improved  by  absorptive 
form  lining,  illus.,  Eng.  News-Record,  Jan- 
uary 4,  1940,  V.  124,  pp.  64-66  (40-42). 

COYLE,  Joseph  C. 

How  contractors  did  it  on  Coachella  Canal, 
illus..  Pacific  Road  Builder,  January  1940, 
V.  52,  pp.  36-37. 

Crosby,  Irving  B. 

Engineering  geology  problems  at  Conchas 
Dam,  New  Mexico,  discussion,  Proc.  A.  S. 
C.  E.,  January  1940,  v.  66,  No.  1,  pp.  105-106. 

Curtis,  Hon.  Cabl  T. 
The  Republican  Valley  of  Nebraska,  Cong. 
Record,  January  4,  1940,  v.  86,  No.  2,  pp. 
116-117. 

(!iLA  Project. 

General  information,  February  1,  1940,  5 
pages.    Processed,  lettersize.    Free. 

GOODENOUGH,   B.   W. 

Seven  cableways  with  central  head  tower 
(Shasta  Dam)  plans.  The  International 
Engineer,  January  1910,  v.  77,  No.  1,  pp. 
11-13. 

Grand  Colxee  Dam. 

Modern  Builders  surpass  old  Egyptians, 
illus.,  The  Bulletin,  Hydro-electric  Power 
Commission,  Ontario,  December  1939,  v.  26, 
No.  12,  pp.  381-393. 

HouK,  Ivan   B. 
Transient    flood    peaks,    discussion,    Proc. 
A.  S.  C.  E.,  January  1940,  v.  66,  No.  1,  pp. 
176-178. 

ICKES,  Harold  L.,  Secretary. 
Annual  Report,  Secretary  of  Interior,  1939, 
458  pages.  Bureau  of  Reclamation,  pp.  194- 
231. 


Imperiai,  Dam. 

Imperial  Dam  and  desilting  works  on  the 
Colorado  River,  Engineering,  August  25, 
1939,  V.  148,  No.  3841,  pp.  225-227. 

Johnson,  F.  M.   S. 

Effect  of  Shasta  Dam  on  the  Sacramento 
River,  maps  and  charts.  Civil  Engineering, 
February  1940,  v.  10,  pp.  108-110. 

Lauohlin,  J.  D.,  W.  E.  Pakala,  M.  B. 
Reagan. 
Carrier  Current  losses  measured  and  inter- 
ference minimized  on  Boulder-Los  Angeles 
transmission  lines,  illus.,  Electrical  Engi- 
neering, January  1940,  Transactions,  v.  59, 
pp.  4-10. 

LooMis,  Charles  P. 

Social  relationship  and  institutions  in  sev- 
en new  rural  communities,  Social  Research 
Report  No.  XVIII,  Farm  Security  Admin- 
istration and  Bureau  of  Agricultural  Eco- 
nomics, 82  pages. 

Los  Angeles  Aqueduct. 
Colorado  River  dream  realized,  illus..  Wa- 
ter Works  Engineering,  January  31,  1940, 
V.  93,  No.  3,  pp.  125-127. 

Lower  Yellowstone. 

Soil  Survey  of  the  Lower  Yellowstone  Val- 
ley Area,  Montana,  by  Messrs.  William  De 
Young,  F.  K.  Nunns,  and  L.  H.  Smith,  No. 
38,  S'eries  1932,  Department  of  Agriculture, 
35  pages,  Supt.  of  Docs.,  Price  30  cents. 

MiTCHBXL  L.   H. 

Fundamentals  of  irrigation,  text  to  accom- 
pany sound  film,  mimeographed,  19  pages, 
No.  89869. 

Neuberger,  Richard  L. 

Industry  drawn  by  cheap  power.  Pacific 
Northwest  believes  its  old  dream  is  now 
to  be  realized.  New  York  Sunday  Times, 
January  7,  1940. 

NoRRis,  Hon.  Geo.  W. 

Nebraska  Public  Power  and  Irrigation  Proj- 
ects, by  Douglas  G.  Wright,  Cong.  Record, 
January  23,  1940,  v.  86,  No.  15,  pp.  972-974. 

NoRBis,  Hon.  Gboroe  W. 

Irrigation  of  Great  Plains  Region  (table  of 
projects).  Correspondence  Hon.  Carl  Hay- 
den  and  Secretary  of  Interior,  Cong.  Record, 
January  25,  1910,  v.  86,  No.  17,  pp.  1106- 
1107. 

North  Platte  River. 
U.  S.  states  views  on  North  Platte  River 
water — suit  Nebraska,  Wyoming,  and  Colo- 
rado, Eng.  News-Record,  February  8,  1910, 
V.  124,  No.  6,  p.  3  (201). 


Pkovo  RrvER  Project. 
General    information    concerning    project, 
January    1,    1940,    lettersize,    processed,    7 
pages.    Free. 

Raver,  Dr.  Paul  J. 
What  the  Administrator  says  about  Bonne- 
ville, illus.,  Electrical  West,  January  1940, 
V.  84,  No.  1,  pp.  27-30. 

Reclamation  Association,  National. 

Proceedings  Eighth  Annual  Meeting  and 
Convention,  Denver  Colo.  November  14-16, 

1939,  279  pages. 

Reclamation  Program. 

Bureau  of  Reclamation,  A  1910  program  of 
$113,699,000,  illus.,  table.  Western  Con- 
struction News,  January  1940,  v.  15,  pp.  2-7. 

Schuboh,  E.  C. 

Seminoe's  control  typical  of  newer  U.  S. 
B.  R.  plants,  illus..  Electrical  West,  January 

1940,  V.  84,  No.  1,  pp.  40-44. 

Smith,  Alfred  M.,  State  Engineer. 
Biennial  Report,  State  Engineer  of  Nevada, 
July  1,  1936,  to  June  30,  1938,  illus.,  197 
pages. 

TUCUMOARI   PROJEOT. 

General  information  concerning  the  Tucum- 
cari  Project,  January  15,  1940,  lettersize,  4 
pages,  processed.    Free. 

VEaTEB,  C.  P. 

Rubber  waterstops  for  dams,  illus.,  Eng. 
News-Record,  February  1,  1940,  v.  124,  No. 
5,  pp.  47-49  (159-161). 

Waldorf,  Wallace  A. 

Strengthening  of  weak  rock  seams  in  foun- 
dation of  Shasta  Dam,  Tech.  Mem.  No.  598, 
January  12,  1940,  29  pages  including  16  fig- 
ures. Price  $1.75,  Chief  Engineer,  Denver, 
Colo. 

Wood,  Clyde  W. 

Concrete  linings  for  irrigation  canals,  illus.. 
Civil  Engineering,  January  1940,  v.  10,  No. 
1,  pp.  29-32. 


Modern  Stockyards  for  Yakima 

PLANS  for  the  beginning  of  construction  of 
modern  stockyards  at  Yakima,  representing  an 
investment  of  $110,000,  have  been  announced. 
Daily  auctions  will  be  conducted  for  the  sale 
of  cattle,  hogs,  sheep,  horses,  and  poultry. 
The  new  stockyards  are  expected  to  assist 
valley  growers  in  obtaining  more  convenient 
and  direct  marketing  facilities. 
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Transformer  Transportation  Troubles 

By  E.  P.  BRYANT,  Chiej  Operator,  Bureau  of  Power  and  Light,  Boulder  Power  Plant 


ON  tbe  morning  of  September  19,  a  small 
group  of  men  gathered  around  a  peculiar 
freight  car  in  a  large  building  of  the  General 
Electric  Co.  at  Pittsfleld,  Mass.  The  car,  a 
huge  16-wheel  affair  with  a  gross  weight  of 
304,000  pounds,  contained  the  core  and  coils 
of  a  55,000-kllovolt-ampere  287,ri00-volt  trans- 
former sealed  in  an  air-tight  chamber  filled 
with  nitrogen  gas.  This  transformer  was 
.«cheduled  for  delivery  to  the  Boulder  power 
plant,  where  it  would  Join  others  of  its  kind 
already  furnishing  power  to  the  city  of  Los 
Angeles  transmission  system. 

One  of  the  men  in  this  group,  \V.  J.  Leary, 
a  tracer  for  the  General  Electric  Co.,  was  to 
follow  that  car  on  its  long  trip  across  the 
continent  For  almost  3  weeks  he  would 
watch  it  night  and  day  to  sec  that  it  had  the 
I>e8t  of  care  and  reached  Its  destination  on 
time.  He  would  check  the  gas  pressure  at 
every  opportunity,  and  make  the  necessary 
adjustments  for  changes  in  temperature.  He 
would  observe  the  condition  of  the  car,  and 
have  it  shunted  to  a  siding  If  there  was  any 
indication  of  trouble  which  might  endanger 
It  or  its  contents.  He  would  contact  the 
various  train  crews  who  would  handle  the 
(■nr,  and  see  that  they  made  every  effort  to 
protect  it  from  shock  or  Jar.  This  would 
mean    that    It   should    be    handled   carefully 


during  switching  and  placed  close  to  the  loco- 
motive for  runs  on  the  main  line. 

At  last  all  the  preiwrations  were  com- 
pleted and  the  car  now  listed  in  the  train 
orders  as  GEX  15001  was  taken  in  tow  by  a 
switch  engine  and  hauled  to  the  Pittsfleld 
freight  yard  of  the  Boston  &  Albany  Rail- 
road. At  this  point  it  was  made  up  in  a  train 
bound  for  Albany,  X.  Y.  Because  of  excessive 
size  this  ugiy  duckling  was  not  a  welcome  ad- 
dition to  the  train.  In  the  double-track  sec- 
tions on  this  line,  it  would  not  pass  standard 
freight  cars  on  the  opposite  track,  In  cun-es, 
or  hopper-type  coal  cars  on  the  straight- 
aways. This  made  it  necessary  for  the  dis- 
patchers to  prt'imre  .special  train  schedules 
for  each  division.  Also,  a  neat  little  metal 
box  bolted  to  the  deck  of  GEX  15001,  gave 
the  engine  crew  a  severe  headache.  This  de- 
vice (■alle<l  a  "shock  recorder,"  draws  a  graph 
of  car  vibration  during  the  entire  trip,  and 
faithfully  records  any  careless  handling  of 
brakes  or  throttle,  giving  the  date  and  time. 
For  this  reason  it  is  not  popular  with  the 
train  crews  who  call  it  a  "snake."  Finally, 
arriving  in  Albany,  the  car  was  put  on  a  sid- 
ing and  turned  over  to  the  New  York  Central 
Railroad. 

After  a  thorough  inspection  at  Albany, 
the  car  was  released  by   the  tracer  for  a 


General  Electric  transformer  car 


trip  over  the  main  line  of  the  New  York 
Central  Railroad,  to  Buffalo,  N.  T.  On  this 
portion  of  its  trip,  the  car  passed  through 
Syracuse  and  Rochester.  In  the  first  of 
these  cities  the  tracks  are  in  the  main  busi- 
ness section  at  street  level,  and  the  trains 
Join  the  regular  traffic  and  move  at  reduoHi 
speed.  At  Buffalo,  the  transformer  car  was 
placed  on  a  siding  in  the  freight  yard  for 
inspection  and  service.  A  few  hours  later 
it  was  again  on  its  way,  and  soon  arriveil 
in  the  freight  yards  on  the  American  side 
of  the  big  steel  suspension  bridge  across  the 
Niagara  River. 

Detour  Through  Canada 

As  the  car  was  now  about  to  enter  Canada, 
it  was  necessary  to  comply  with  certain  cus- 
toms regulations.  When  they  were  taken 
care  of,  GEX  15001  was  added  to  a  Canadian 
National  Railways  train  and  started  out  for 
Windsor,  Ontario.  After  passing  through  the 
cities  of  Wetland  and  St.  Thomas,  it  reached 
the  city  of  Windsor,  Just  across  the  river 
from  Detroit,  Mich.  This  brief  detour 
through  Canada  was  made  because  of  limlte<l 
clearance,  and  traffic  conditions  on  the  older 
American  systems  in  this  area.  At  Windsor 
the  train  was  split,  with  American-bound  cars 
scheduled  for  delivery  by  way  of  the  tun- 
nel under  the  Detroit  River.  However,  be- 
cause of  its  excess  size,  GEX  15001  could 
not  get  through  the  tunnel  and  was  therefore 
put  on  a  siding  to  await  a  car  ferry  which 
is  now  seldom  use<1. 

Eventually  It  arrived  back  in  the  United 
States  at  Detroit,  and  resumed  Its  Journey 
toward  Chicago.  Because  of  innumerable 
low  bridges,  viaducts,  high  voltage  catenaries, 
and  other  obstacles  in  the  vicinity  of  Chicago, 
our  overslied  car  carefully  avoided  that  city. 
It  took  a  long  detour  down  through  south- 
ern Indiana  and  Illinois,  over  the  systems  of 
the  Wabash,  the  Toledo,  Peoria  &  Western, 
the  Minneapolis,  St.  Paul  &  St.  Louis,  and 
the  Cliicago,  Milwaukee,  St  Paul  &  Pacific 
railroads. 

At  each  Junction  point  the  car  was  held 
for  service  and  inspection.  It  was  not  re- 
leased until  the  tracer  and  the  railroad 
cren-8  were  satisfied  that  It  was  In  good  or- 
der. Thus  far  the  trip  had  been  rather 
slow,  with  short  runs  and  frequent  stops. 
This  made  it  easy  for  the  tracer  to  keep  up 
with  his  charge,  but  requlre«l  many  Inspec- 
tions, most  of  which  were  made  at  night. 
By  careful  study  of  passengertniin  schedules 
111-  had  managed  to  travel  with  a  certain 
(licrec  of  comfort,  and  still  arrive  at  each 
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division  point  In  ample  time  to  do  all  nec- 
es:>ary  work. 

Faster  Travel  Beyond  Omaha 

Arriving  at  Omaha,  Nebr.,  the  transformer 
car  was  made  up  in  a  west-bound  fast  freight 
on  the  Union  Pacific  Railroad.  From  this 
point  on  GEX  15001  really  started  to  travel. 
On  the  long  level  stretches  through  Nebraska 
and  Wyoming  its  speed  often  reached  80 
miles  per  hour.  This  made  it  difficult  to 
catch,  as  the  passenger  trains  were  not  as 
frequent  as  in  the  East.  For  this  reason,  the 
tracer  often  rode  in  the  caboose,  so  as  to  be  on 
hand  at  the  proper  time  for  inspections.  Al- 
though the  division  points  were  now  quite  far 
apart,  the  tracers  work  was  not  getting  any 
easier.  The  colder  weather  at  the  higher 
elevations  made  it  necessary  to  increase  the 
pressure  in  the  gas  chamber,  also  the  heavy 
duty  car  journals  needed  close  watching  be- 
cause of  the  high  speed. 

All  went  well  until  the  car  approached  the 
Utah  border.  Here  a  short  tunnel  near 
Evanstou,  Wyo.,  blocked  further  passage  to- 
ward the  West.  A  long  detour  to  the  north 
through  McCannon,  Idaho,  made  it  possible  to 
get  around  this  obstacle  and  finally  reach 
Ogden,  Utah.  Just  before  making  this  detour 
the  car  crossed  the  Green  River,  one  of  the 
main  tributaries  of  the  Colorado.  It  is  quite 
probable  that  the  water  under  the  bridge  at 
that  time  would  ultimately  pass  through  the 
Boulder  turbines,  and  some  of  its  energy 
would  be  passed  on  to  Los  Angeles  through  this 
new  transformer. 

By  this  time  GEIX  15001  was  not  a  pretty 
thing  to  look  at.  Because  of  its  peculiar  shape 
and  many  braces,  it  was  piled  high  with  black 
dust  and  cinders  from  the  many  coal-burning 
locomotives  it  had  followed.  Now  the  worst 
was  over,  because  nothing  but  oil  would  be 
used  west  of  Ogden. 

In  southern  Utah,  the  car  encountered  a 
steady  cold  rain,  which  turned  to  snow  as  the 
Nevada  State  line  was  reached,  soon  the  top 
was  covered  with  a  heavy  blanket  of  snow  and 
the  temperature  of  the  gas  chamber  dropped 
below  the  freezing  point.  This  made  it  neces- 
sary to  draw  heavily  upon  the  reserve  supply 
of  nitrogen.  In  a  few  hours  the  storm  passed 
away,  and  the  rising  temperatures  gave  assur- 
ance of  an  ample  supply  of  gas  for  the  rest 
of  the  trip. 

Reaches  Boulder  Dam  in  Good  Shape 

Arriving  at  the  junction  point  in  Las  Vegas, 
Nev.,  too  late  to  make  connection  with  the 
regular  train  to  Boulder  City,  it  was  neces- 
sary for  the  tracer  to  arrange  for  a  special 
locomotive  or  sacrifice  36  hours  of  valuable 
time.  After  an  exchange  of  telegrams,  a 
special  locomotive  was  secured  and  GEX 
15001  arrived  at  Boulder  City  a  few  hours 
later.  Here  It  was  taken  over  by  a  Govern- 
ment locomotive  and  hauled  over  the  Recla- 
mation   Bureau    Railroad    to    the    unloading 


Eighty-ton  core  and  coil  for  55,000-kilovolt-ampere  single-phase  transformer 
after  being  removed  from  transformer  car  tank 


station  near  Boulder  Dam.  It  arrived  at  its 
destination  on  October  5  after  covering  about 
3,700  miles  in  17  days.  This  included  portions 
of  9  railroad  systems  in  12  of  the  States  in 
our  country,  and  one  province  of  Canada. 
The  completion  of  this  difficult  job  on  sched- 
ule time  is  indeed  a  tribute  to  the  efficiency 


of  our  railroad   systems,  and  the  men  who 
keep  them  going. 

Examination  of  the  transformer  revealed 
that  it  was  in  perfect  condition  and  ready 
for  many  years  of  useful  service.  Although 
tired  and  weary  from  his  long  trip,  Mr. 
Leavy  brightened  considerably  as  he  turned 


Bank  of  55,000-kilovolt-ampere  single-phase  transformer  for  units  N-1  and  N-2 

m 
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his  charge  over  to  the  local  representatiTe 
of  the  General  Eaectric  Co.  Before  starting 
track  to  Pittsfleld  he  toolc  time  out  to  tell  us 
something  about  his  work. 

Previou*  Trip*  by  Mr.  heavy 

Starting  in  1926,  he  has  delivered  trans- 
formers to  practically  all  parts  of  Canada, 
the  United  States,  and  Mexico.  Some  of  his 
early  trips  were  particularly  interesting. 
Before  the  advent  of  gas  filled  steel  tank 
cars  like  GEX  15000  and  its  mate  GEX  15001 
it  was  customary  to  ship  large  transformers 
on  special  flat  cars.  A  wooden  structure 
covered  with  tar  paper  was  erected  over  the 
transformer  to  protect  it  from  the  weather, 
and  a  coal-flred  boiler  was  installed  to  furnish 
hot  water  to  keep  it  warm  and  dry.  The 
tracer  rode  on  the  car  for  the  entire  trip  and 
kept  the  fire  going  in  the  boiler.  During  odd 
moments  he  cooked  his  meals,  washed  his 
clothes,  and  obtained  what  sleep  he  could  in 
a  hammock.  The  peak  of  perfection  on  these 
early  trips  was  usually  reached  on  cold 
rainy  nights  when  the  transformer  car  was 
preceded  Ysy  four  or  five  cars  of  pigs. 

Modem  trips  are  not  without  some  excite- 
ment. To  find  a  special  transformer  car  in 
a  large  congested  freight  yard,  in  the  wee 
small  hoars  of  the  morning,  is  not  always 
easy.  Fast  moving  switch  engines,  hoboes, 
and  railroad  policemen  are  certain  hazards 
that  are  difficult  to  anticipate.  Wreck.s, 
wash-outs,  and  shifting  loads  occasionally 
present  problems  that  call  for  quick  action 
on  the  Job.  A  recent  trip  from  Pittsfleld  to 
Seattle  in  10  days  established  a  record  which 
still  stands.  In  spite  of  hot  bearings  and 
various  other  troubles,  three  large  transform- 
ers were  delivered  on  schedule,  to  meet  an 
emergency  condition.  Often  scparatc<l  by 
many  miles,  the  cars  and  their  loads  were 
constantly  watched  over  by  the  tracer  and 
all  arrived  In  good  order. 

To  those  of  us  who  spend  our  lives  In  more 
or  less  fixed  locations  the  work  of  a  tracer 
appears  fascinating.  To  travel  all  over  the 
country  at  the  expense  of  someone  else,  would 
Indeed  be  a  pleasure.  However,  the  hazards 
and  bardxhlps  would  probably  be  too  much 
for  most  of  us.  We  wish  Mr.  Leavy  con- 
tinued success  In  his  peculiar  occuimtion,  and 
look  forward  to  future  visits. 
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frugality,  would  be  building  for  our  Nation's 
future  on  the  solid  rock.  Tlic  country  is  the 
Nation's  hope.  Rural  life  Is  conducive  to 
parity  of  character.  I  think  the  blending  of 
our  Ideas,  the  exaltation  of  agriculture,  the 
application  of  science  to  farming,  the  cncour- 
agemont  of  migration  to  the  country  Instead 
of  to  the  city,  the  transforming  of  waste  plaCM 
into  smiling  plenty,  will  do  more  for  the  Na- 


tion's prosperity,  development,  and  happiness 
than  any  suggestions  offered  to  the  public.  I 
do  not  know  that  the  people  are  ready  to  co- 
operate to  this  end,  but  I  do  believe  true  wis- 
dom invites  such  methods.' 

"The  Government  has  in  southern  Arizona 
an  interesting  irrigation  and  Indian  problem 
combined.  It  appears  that  the  PImas,  Mari- 
copas  and  Pallajoes  were  agricultural  In- 
dians, who  had  supported  themselves  from 
time  immemorial  by  irrigating  their  lands 
by  water  taken  from  the  Gila  River.  In 
early  times  these  Indians  were  of  great 
service  to  the  whites  In  protecting  them 
against  the  Apaches;  but  as  the  population 
Increasetl  the  whites  began  to  take  up  the 
water  of  the  Gila  River,  until  they  finally 
succeeded  in  getting  control  of  It  all,  leaving 
the  poor  Indian  literally  high  and  dry.  He 
can  no  longer  keep  up  his  farming;  and, 
although  the  Government  is  spending  large 
sums  on  his  education,  he  is  left  without 
substantial  means  of  support.  Someone  has 
aptly  said  that  the  coming  of  the  whites  has 
changed  these  Indians  from  a  condition  of 
self-supporting  savagery  to  that  of  depend- 
ence on  Government  rations  and  petty  thiev- 
ing under  civilization.  The  practical  prob- 
lem Is  to  got  back  the  water  that  used  to 
flow  in  that  river.  This  can  probably  be 
accomplished  by  building  a  good-sized  dam 
at  a  point  above  the  reservation,  and  there 
holding  the  stream  at  flood.  Congress  has 
appropriated  $20,000  for  an  investigation  of 
the  question,  and  preliminary  examinations 
have  been  made.  It  probably  will  cost 
12,000,000  to  construct  the  dam,  which  would 
have  to  be  done  by  the  Government  or  some 
community  effort.  But  this  is  something 
which  must  be  undertaken  If  we  are  ever 
to  utilize  the  beautiful  lands  of  southern 
Arizona." 

Since   this   statement  by   Mr.   Newell,   his 


vision  expressed  as  alwve,  almost  42  years 
ago,  has  been  more  than  realized. 

Under  the  Federal  Reclamation  policy  lu- 
nuguruted  in  1002,  156  storage  and  diversion 
dams  have  been  built.  Water  has  been 
brought  to  these  fertile  valleys;  homes  and 
communities  have  been  established ;  and 
IKtpular  demand  has  set  up  highways  and 
railroad  systems  to  serve  them,  of  which  the 
West  might  Justly  be  proud. 

Porter  J.  Preston,  New  President 
Colorado  Society  of  Engineers 

PORTER  J.  PRESTON,  supervising  engineer 
of  the  Colorado-Big  Thompson  project,  was 
elected  president  of  the  Colorado  Society  of 
Engineers  on  January  20  at  the  second  and 
closing  day  of  Its  twelfth  annual  convention, 
succeeding  Dr.  Fred  C.  Carstarphen,  prom- 
inent engineer  in  the  mining  world.  The 
Colorado  Society  of  Engineers,  founded  on 
helpfulness,  built  on  service,  and  dedicated 
to  conservative  progress,  is  the  largest  State 
engineering  organization  In  the  Nation,  and 
is  successfully  directing  a  deflnite  program 
of  improving  the  economic  status  of  engi- 
neers and  creating  among  engineers  a  more 
active  interest  In  matters  of  policy. 

The  society  has  progressed  steadily  In 
membership,  beginning  with  an  enrollment  of 
10  in  1916,  and  increasing  to  an  enrollment 
of  nearly  1,400  members. 

One  of  the  outstanding  achievements  of 
the  society  which  has  won  Nation-wide  recog- 
nition, is  the  maintaining  of  a  free  employ- 
ment service  for  engineers.  During  a  10- 
year  period,  the  average  saving  to  engineers 
securing  employment  through  the  society 
(Imsed  on  fees  charged  by  commercial 
agencies)  has  amounted  to  nearly  $13,000 
a  year. 


National  Rivers  and  Harbors  Congress 
Annual  Convention 


THE  thirty-flfth  annual  convention  of  the 
National  Rivers  and  Harbors  Congress  was 
held  at  the  Mayflower  Hotel  in  Washington, 
D.  C,  March  14-15.  President  Roosevelt 
made  the  following  statement  relating  to 
this  group: 

"It  seems  to  me  that  the  great  strides 
we  have  made  during  the  past  0  years  in 
the  effective  development  of  our  waterways 
and  the  solution  of  flood-control  problems 
are  In  no  small  measure  due  to  the  compre- 
hensive and  Integrnted  program  developed 
and  forwarded  by  the  National  Rivers  and 
IlartMrs  Congress.  Proper  deliberation  that 
leads  to  sponsorship  of  the  worthy  projects 
and  omission  of  the  luisound  can  only  result 
in  lasting  economy  to  the  people  and  per- 
manent l)oncflt»  to  the  welfare  of  the  Nation. 


"It  is  gratifying  at  a  time  when  world 
events  force  us  to  attend  more  closely  our 
system  of  national  defense  to  know  that 
your  organization  lias  through  tlie  years  of 
Its  existence  advocated  a  rational  develop- 
ment of  our  waterways,  an  element  of  our 
communication  system  essential  to  the  safety 
and  defense  of  the  Nation. 

"I  congratulate  you  on  all  you  have 
achieved  in  the  past  and  urge  that  you  con- 
tinue to  approach  your  task  with  vision  and 
foresight" 

Commissioner  Page  addressed  the  group  on 
the  subject  "Cooperation,  the  Corps  of  Engi- 
neers and  the  Bureau  of  Reclamation."  His 
addr)>8s  will  apiienr  in  the  April  issue,  to- 
gether with  any  rcMilullons  passed  by  the 
Congress  iiertaining  to  Fetleral   reclamation. 
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The  projects  committee  met  two  days  pre- 
ceding the  conference  for  consideration  of 
individual  projects  and  to  advise  and  assist 
the  sponsors  of  the  projects  in  preparing  their 
data    and    presenting   their   projects    to   the 


convention.  The  Bureau  supplied  a  map 
showing  the  reclamation  projects  for  use  at 
the  projects  committee  hearings. 

The   Bureau    installed   a   pictorial   exhibit 
depicting  its  work. 


Kings  River  Project  Declared  Feasible 


THE  Kings  River  project,  California,  was 
declared  feasible  and  its  construction  under 
the  reclamation  law  was  recommended  by 
Secretary  of  the  Interior  Harold  L.  Iclies  in 
his  report  on  the  project  transmitted  to 
Congress  on  February  10. 

The  irrigation,  flood  control,  and  power  de- 
velopment would  cost  an  estimated  $22,300,- 
000,  of  which  $9,950,000  would  be  allocated 
to  irrigation  to  be  repaid  by  water  users  on 
800,000  acres  of  developed  land  near  Fresno, 
now  in  need  of  supplemental  irrigation  wa- 
ter;  $9,950,000  would  be  allocated  to  flood 
control  under  a  finding  agreed  to  by  the 
Corps  of  Engineers;  and  $2,600,000  would  be 
allocated  to  iwwer  for  repayment  in  40  years 
with  interest  at  3V4  percent  from  power 
sales.  A  connection  with  the  Central  Valley 
project  system  would  enable  a  desirable  in- 
terchange of  power. 

The  report  contemplates  construction  of 
Pine  Flat  Dam,  a  concrete  structure  413  feet 
high,  which  would  impound  1,000,000  acre- 
feet  of  water ;  a  power  plant  of  a  capacity  of 
15,000  kilowatts  and  transmission  lines;  and 
miscellaneous  minor  works.  The  report  in 
addition  recommends  for  future  considera- 
tion, but  not  for  inclusion  in  the  initial  unit 
of  the  project,  a  large  power  development  on 
the  North  Fork  of  the  Kings  River. 

In  the  first  report  submitted  under  section 
9  of  the  Reclamation  Project  Act  of  1939, 
Commissioner  John  C.  Page,  Bureau  of 
Reclamation,   said : 

"In  this  project  irrigation  and  power  com- 
bined exceed  flood  control  both  as  to  costs 
and  benefits.  Since  navigation  is  not  in- 
volved, and  the  flood  damage  to  be  elim- 
inated is  almost  wholly  local,  as  also  are 
the  anticipated  flood-control  benefits,  the 
project  is  more  one  of  irrigation  than  for 
flood  control.     *     *     * 

"*  *  *  Water  releases  (from  the  reser- 
voir) must  conform  to  vested  irrigation 
rights. 

"In  the  circumstances,  I  believe  that  the 
project,  if  and  when  undertaken,  should  be 
constructed  and  operated  by  the  Bureau  of 
Reclamation." 

Mr.  Page  said  that  the  benefits  derived 
from  the  project  would  far  exceed  the  cost. 

Calculations  in  the  report,  completed  after 
more  than  2  years  of  intensive  field  study, 
showed  annual  benefits  resulting  from  the 
three  lines  of  services  to  which  allocations 
were  made,  far  exceeding  the  annual  costs. 
Annual     flood-control     benefits     would     be 


$1,185,000  as  against  an  annual  cost  of 
$465,000,  contemplating  amortization  of  the 
cost  of  flood  control  in  40  years  with  interest 
at  31/^  percent.  Irrigation  benefits  would  be 
$1,255,000  each  year,  against  a  cost  of 
$263,750,  whjeh  would  be  paid  by  water 
users  and  which  would  repay  the  irrigation 
allocation  as  required  by  reclamation  law. 
While  annual  costs  for  Kings  River  power 
would  be  but  $174,000  for  generation  at  the 
Government  plant  and  for  local  distribution, 
the  benefits  each  year  would  be  $677,000 
arising  from  use  of  project  power  and  of 
power  from  the  Central  Valley  project  sys- 
tem. The  report  contemplates  use  of  the 
initial  project  power  by  water  users  for 
pumping,  and  the  benefits  largely  are  sav- 
ings in  pumping  costs. 

Secretary  Ickes,  in  his  finding  said,  "The 
proposed  allocation  of  costs  is  proper  and 
equals  the  estimated  cost  of  the  project. 
The  repayment  of  reimbursable  costs  can  be 
anticipated  with  assurance.  I  find  the  proj- 
ect desirable,  economically  and  engineeringly 
feasible,  and  authorized  for  construction 
under  the  provisions  of  section  9  of  the 
Reclamation  Act  of  1939.  I  therefore  rec- 
ommend its  construction  thereunder,  if  and 
when  funds  are  made  available." 

Death  of  A.  H.  Shellenberger 

ALDUS  H.  SHELLENBERGER,  former  fiscal 
agent  of  the  Bureau  of  Reclamation,  died  Feb- 
ruary 25,  1940,  at  Walter  Reed  Hospital, 
Washington,  D.  C. 

Born  in  Lancaster  County,  Pa.,  April  30, 
1877,  Mr.  Shellenberger  taught  school  for  a 
number  of  years  in  Millersville,  Pa.  He  en- 
listed in  the  military  service  during  the  Span- 
ish-American War,  and  in  1902-3,  under  the 
Navy  Department  at  naval  station,  San  Juan, 
Porto  Rico,  he  was  in  charge  of  requisitions 
and  supplies  and  general  bookkeeping,  follow- 
ing which  he  spent  10  years  in  the  employ  of 
the  Reclamation  Service  in  vouchering  ac- 
counts, their  examination,  audit,  and  other 
bookkeeping  matters.  During  this  time  he 
acted  in  an  advisory  and  supervisory  capacity 
of  a  number  of  field  ofiices.  In  1918  he  ac- 
cepted a  transfer  to  the  Medical  Department 
at  Large  of  the  War  Department,  and  later 
was  transferred  to  the  General  Accounting  Of- 
fice, with  which  he  was  connected  until  the 
time  of  his  death. 

Surviving  Mr.  Shellenberger  are  his  wife, 
and  a  daughter,  Mrs.  Marguerite  A.  Paul. 


Parker  Dam  Power 

GENERATORS  for  initial  installation  of 
power  equipment  in  Parker  Dam  power  plant 
are  on  order.  The  Westinghouse  Electric  & 
Manufacturing  Co.  of  Denver  submitted  its 
bid  of  $1,088,330  for  furnishing  three  30,000- 
kilovolt-ampere  generators.  Three  bids  for 
the  generators  were  received  and  opened  at 
the  Denver  office  of  the  Bureau  of  Reclama- 
tion on  January  8. 

The  generators  are  for  units  1,  2,  and  3, 
which  comprise  the  initial  installation.  Three 
40,000-horsepower  turbines,  and  three  gover- 
nors for  these  units  have  been  ordered  under 
another  contract. 

The  Paker  Dam  power  plant  is  being  con- 
structed to  house  ultimately  four  main  gener- 
ating units,  each  with  a  capacity  of  30,000 
kilowatts. 

Parker  Dam,  155  miles  downstream  from 
Boulder  Dam  on  the  Colorado  River,  was 
built  by  the  Bureau  of  Reclamation  for  the 
Metropolitan  Water  District  of  Southern  Cali- 
fornia, to  divert  water  into  the  Colorado  River 
Aqueduct.  Although  constructed  primarily 
for  the  purpose  of  supplying  Los  Angeles,  and 
12  other  cities  in  southern  California  with 
water,  Parker  Dam  will  serve  also  to  gener- 
ate electric  energy  for  the  District,  and  for 
irrigation  pumping  requirements. 

Under  the  present  award,  the  contractor  is 
required  to  deliver  the  first  generator  within 
360  days,  the  second  within  420  days,  and  the 
third  within  480  days  after  date  of  receipt  of 
notice  of  award  of  contract.  The  Bureau  of 
Reclamation  will  install  the  machinery. 


MRS.  SARAH  GRIGG 

1874-1940 

MRS.  SARAH  GRIGG,  clerk  in  the  Accounts 
Division  of  the  Bureau  of  Reclamation,  en- 
tered George  Washington  University  Hospital 
on  January  2,  1940,  to  undergo  treatment  for 
a  serious  ailment  from  which  she  had  suffered 
several  months,  although  she  had  been  almost 
continuously  at  her  desk  in  the  office  until 
Christmas  week.  Her  death,  though  expected, 
was  not  deemed  imminent. 

Mrs.  Grigg's  service  in  the  Bureau  of  Recla- 
mation dated  from  April  19,  1905,  hence  she 
had  accrued  a  service  in  the  Government  of 
nearly  35  years. 

Surviving  Mrs.  Grigg  are  her  son,  Joseph 
Blake  Grigg,  and  a  sister,  Mrs.  Albert  P. 
Myers,  both  of  Washington,  D.  C. 


Boulder  Visitors 

DURING  the  month  of  January,  Boulder  Dam 
recreational  area  was  visited  by  28,468  per- 
sons, Boat  Dock  and  Hemenway  Wash  by 
4,535,  and  Boulder  Dam  power  plant  by 
12,430. 
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Interior  Department 
Motion  Picture  Service 

THE  Department  of  the  Interior  has  avail- 
able for  free  distribntion  motion-picture  films 
pertaining  to  the  activities  of  its  various  bu- 
reaus. Primarily  a  Conservation  Department, 
this  branch  of  the  Government  Is  distributing 
these  films  for  the  purpose  of  informing  the 
public  of  the  conservation  policies  laid  down 
by  Congress,  and  the  service  performed  by  the 
Department  under  these  laws,  in  the  Na- 
tional and  State  parks.  National  monuments, 
and  historical  areas,  the  reclamation  projects, 
Indian  reservations,  and  in  the  conservation 
of  the  natural  resources  of  the  Nation  in  such 
areas  as  are  under  the  Department's  Jurisdic- 
tion. 

Lists  of  films.  Including  a  statement  re- 
garding the  terms  of  loans,  and  other  instruc- 
tions to  borrowers,  may  he  obtained  by 
addressing  the  Photographic  Section,  Division 
of  Information,  Department  of  the  Interior, 
Washington,  D.  C. 

New  Map  Available 

A  MAI'  of  portions  of  Nevada  and  California 
showing  irrigation  and  hydroelectric  develop- 
ment in  the  Truclcee,  Carson,  Humt)oldt,  and 
Walker  River  Basins  has  Just  been  issued  by 
the  Bureau  of  Reclamation  and  may  be  ob- 
tained upon  application  to  the  Bureau, 
payment  to  l)e  made  in  advance  by  check  or 
money  order  drawn  to  the  Bureau  of  Recla- 
mation.   Pottage  »tamp»  are  not  acceptable. 

Map  No.  38-408  (1»3»).  Colored;  size, 
18  by  24  inches.     Price,  15  cents  each. 

Map  No.  Sa-lOaA  (1039).  Colored;  size, 
22  by  30  Inches.    Price,  25  cents  each. 

Klamath  Building  Activity 

BUILDING  permit  figures  released  by  the 
city  of  Klamath  Falls,  Oreg.,  headquarters 
of  the  Kalmath  project,  show  that  permits 
were  issued  during  1B30  for  $584,085,  as  com- 
pared with  1443,185  for  the  previous  year, 
representing  an  Increase  of  $141,800. 
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Projects  under  construction  or  operated 

in  whole  or  in  part 

by  the  Bureau  of  Reclamation 

Office 

Official  in  charge 

Chief  clerk 

District  counsel 

Name 

Title 

Name 

Address 

Construction  engineer 

J.  C.  Thrailkill 

F.  C.  YouDKblutt .- 

R.J.  Newell 

J.  P.  Siebeneicher. 

Robert  B.  Smith 

Gail  H.  Baird 

W.J.Burke 

Construction  engineer 

B.  E.  Stoutemyer 

R.  J.  Coffey 

Construction  engineer 

W.J.  Burke 

Parley  R.  Neeley 

L.  E.  Foster   . 

Robert  L.  Newman 

E.  W.  Shepard 

W.J.  Burke... 

Billings.  Mont. 

Carlsbad 

Carlsbad.  N    Mex 

H.  J.  S.  Devriea 

El  Paso,  Tex. 

W.  R.  Young 

E.  R.  Mills 

R.  J.  Coffey 

Loa  Angeles.  Calif. 

R.J.Coffey 

R.J.Coffey 

Los  Angelea.  Calif. 

R.  J.  Coffey 

Los  Angeles.  Calif. 

Porter  J.  Preston 

Ernest  A.  Morita 

C.  M.  Voyen 

Salt  Lake  City,  Utah. 

Construction  engineer 

William  F.  Sha 

H.  J.  S.  Devries 

Coulee  Dam.  Wash 

B,  E.  Stoutemyer.-.. 

B.  E.  Stoutemyer — . 

R.J.Coffey 

Construction  engineer 

Construction  engineer 

Noble  O.  Anderson 

J.  C.  Thrailkill 

Lob  Angeles.  Calif. 

Grand  Junction,  Colo 

Salt  Lake  City.  Utah. 

Floyd  M.  Spencer 

Irvio  J.  Matthews 

J   R.Alexander 

Salt  Lake  City,  Utah. 

Kendrick 

Construction  engineer  2 

George  W.  Lyle 

W.  J.  Burke _ 

Billings.  Mont. 

Klamath  FalU.  Oreg 

W.  I.  Tingley 

B.  E.  Stoutemyer 

W.J.Burke 

Construction  engineer 

E.  E.  Chabot . 

W.J.Burke -. 

Billings,  Mont. 

Stanley  R.  Marean 

Samuel  A.  McWilliams... 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Portland,  Oreg. 

Construction  engineer 

Superintendent  of  power 

Construction  engineer 

Francia  J.  Farrell 

A.  T.  Stimpfig 

Salt  Lake  City,  UUh. 

W.J.  Burke 

Billings,  Mont. 

Francis  J.  Farrell 

Salt  Lake  City,  Utah. 

R.J.Coffey 

Loe  Angeles.  Calif. 

R.  J.  Newell           ...  .  . 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Robert  B.  Smith 

B.  E.  Stoutemyer.. -.-.-- 
R.  J.  Coffey 

Portland.  Oreg. 

Parker  Dam,  Calif 

Los  Angeles.  Calif. 

Charles  A.  Burns 

Horace  V.  Hubbell 

Salt  Lake  City.  Utah. 

W.J.  Burke 

Construction  engineer 

Francis  J.  Farrell 

H.  H.  Berrj'hlll 

J.  R.  Alexander 

Salt  I^ke  City,  Utah. 

L  R.  Fiock 

H.  J.  S.  Devriea 

El  Paso.  Tex. 

H.J.  S.  Devries 

El  Paso.  Tex. 

W.J.  Burke 

Construction  engineer 

Francis  J.  Farrell .._ 

J.  R.  Alexander 

Salt  Lake  City.  Utah. 

W.  J.Burke 

Billings,  Mont. 

Construction  engineer 

W.J.Burke 

Fairfield.  Mont 

A    W    Walker 

W.J.  Burke ., 

Billings.  Mont. 

Reno    Nev 

Floyd  M.  Spencer 

Harold  W.  Mutch 

C    L.  Ttce 

J     n      AlnvftTlH^r 

Salt  Lake  City.  Uuh. 

Tucumcari,  N.  Mez _-_... 

Charles  L.  HarrU 

H.  J.S.  Devries 

El  Paso.  Tex. 

Umatilla  (McKay  Dam) .   . 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Ewalt  P.  Anderson 

Emmanuel  V.  Hilliua 

Salt  Lake  City,  Utah. 

I.  Donald  Jerman 

Construction  enidneer  1 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemj-er 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Yakima               -       ..,_.. 

Yakima    Wash 

Conrad  J.  Ralston 

Alex  S.  Harker 

Portland,  Oreg. 

Charles  E.  Crownover 

Construction  engineer 

Portland,  Oreg. 

Jacob  T.  Davenport 

I^  Angeles.  Calif. 

1  Boulder  Dam  and  Power  Plant.  I  Acting.  3  Island  Park  and  Grassy  Lake  Dams. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Baker  (Thief  Valley  division)  I_. 
Bitter  Root* 

Bowe  I. .....__.__________.__. 

BoUe 1 

Burnt  River .-.__ 

Frenchtown... -....-_._. ... 

Grand  Valley,  Orchard  Meaa  3... 

Huntley,* . 

HvTUm  3_... ..._..___._.. 

Klamath,  Langell  Valley ]1 

Klamath.  Horsefly  I.... .,__._.. 

Lower  Yellowstone* 

Milk  River:  Chinook  division  *_. 


I 


Minidoka;  Gravity  I.. 

Pumping 

Gooding  1. _.....--.. ......... 

Newlands  3... .__.. ._ 

North   Platte:  Interstate  division  *. 

Fort  Laramie  division  * 

Fort  Laramie  division  *.......- 

Northport  division  * 

Ogden  River , 

Okanogan  '.......,..-...-.....,. 

Salt  Lake  Basin  (Echo  Res.)  > 

Siilt  River  » 

Shoshone:  Garland  division  * . 

Frannie  division  *............ 

Strawberry  Valley... __-..... 

Sun  River:  Fort  Shaw  division*.... 

Greenfields  division*. 

Umatilla.   East  division  ' 

West  division  ',.-. .._ 

Uncompahgre  ^-......._.......... 

Yakima,  Kittitas  division  ' 


Organization 


Lower  Powder  River  irrigation  district.. 
Bitter  Root  irrigation  district. _..-_..._. 

Board  of  Control , 

Black  Canyon  irrigation  district . 

Burnt  River  irrigation  district 

Frenchtown  irrigation  district _......., 

Orchard  Mesa  irrigation  district......... 

Huntley  irrigation  district __.., 

South  Cache  W.  U.  A. 

Langell  Valley  irrigation  diatriot . 

Horsefly  irrigation  district ..._._. 

Board  of  Control 

Alfalfa  Valley  irrigation  district.. 

Fort  Belknap  irrigation  district.......... 

Zurich  irrigation  district.. ..... 

Harlem  irrigation  district... ._.._,_..,.. 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district .......... 

Burley  irrigation  district 

Amer.  Falls  Reserv.  Dist.  No.  2. .._,._,. 

Truckee-Carson  irrigation  district 

Pathfinder  irrigation  district.. _., 

Gering-Fort  Laramie  irrigation  district.. 

Goshen  irrigation  district .._.._._.._. 

Northport  irrigation  district...... ... 

Ogden  River  W.  U.  A.... 

Okanogan  irrigation  distiict... .._._._._. 
Weber  River  Water  Users'  Assn......... 

Salt  River  Valley  W.  U.  A 

Shoshone  irrigation  district ....... 

Deaver  irrigation  district ........... 

Strawberry  Water  Users'  Assn ... 

Fort  Shaw  irrigation  district. .._._.__... 

Greenfields  irrigation  district . 

Hermiflton  irrigation  district............ 

West  Extension  irrigation  district........ 

Uncompahgre  Valley  W,  U.  A.. ....--__, 

Kittitas  reclamation  district..    . ..... 


Baker,  Oreg 

Hamilton,  Mont 

Boise.  Idaho 

Notus.  Idaho..  ....... 

Huntington,  Oreg .... 

Frenchtown.  Mont.... 
Grand  Junction,  Colo.. 

Ballantine,  Mont 

Wellsville.  Utah 

Bonanza,  Oreg 

Bonanza.  Oreg. ...___. 

Sidney,  Mont . 

Chinook.  Mont ... 

Chinook,  Mont........ 

Harlem.  Mont.. 

Harlem.  Mont........ 

Zurich.  Mont 

Rupert,  Idaho.... 

Burley,  Idaho 

Gooding.  Idaho 

Fallon.  Nev , 

Mitchell,  Nebr 

Gering,  Nebr 

Torrtngton.  Wyo 

Northport.  Nebr...... 

Ogden.  Uuh , 

Okanogan,  Wash 

Ogden.  Utah 

Phoenix.  Ariz. ....._.. 

Powell,  Wyo 

Deaver.  Wyo 

Payson,  Utah. ..... 

Fort  Shaw.  Mont 

Fairfield,  Mont 

Hermiston,  Oreg 

Irrigon.  Oreg.... ... 

Montrose,  Colo 

Ellensburg,  Wash ... 


Operating  official 


Name 


A.J.  Ritter 

G.R.Walsh 

Wm.  H.  Tuller 

W.  H.  Jordan 

Edward  Sullivan... 

Edward  Donlan 

C.  W.  Tharp 

E.  E.  Lewis 

B.  L.  Mendenhall 

Chas.  A.  Revell 

Henry  Schmor.  Jr.. 

Axel  Persson 

A.  L.  Benton 

H.  B.  Bonefright... 

C.  A.  Watkins 

Thoe.  M.  Everett... 

R.  E.  Musgrove 

Frank  A.  Ballard... 
Hugh  L.  Crawford.. 

S.  T.  Baer 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M*  &ouBb.. 


Title 


President 

M  anager  .. .. 

Project  manager.. 

Superintendent 

President 

President 

Superin  tendeut.  . . 

Manager 

Superintendent 

Manager . 

President . 

Manager 

President........ 

President 

President...-.-.. 

President-. 

Presiden  t 

Manager .... 

Manager 

Manager 

Manager  . 

Manager 

Superintendent... 
Superintendent... 


Mark  Iddings ;    Manager. 

David  A.  Scott 

Nelson  D.  Thorp 

D.  D.  Harris 

H.  J,  LawBOD... ... 

Paul  Nelson.. ....... 

Floyd  Lucas ... 

S.  W.  Grotegut 

C.  L.Bailey 

A.  W.  Walker 

E.  D.  Martin -- 

A.  C.  Houghton .... 

Jesse  R.  Thompson 

G.  G.  Hughes 


Superintendent , 

Manager.  ....... 

M  anager 

Superin  tenden  t.  . . 
Acting  irri.  Bupt.. 
Manager..... — 

President . 

Manager 

Manager . . 

Manager 

Manager 

Manager 

Acting  manager.. 


Name 

Address 

Elsie  H.  Wagner 

Boise. 

Caldwell. 

Harold  H.  Hureh 

Ralph  P.  Schaffer 

C.  J.  McCormich 

Huntington. 
Huaon- 
Grand  Jctn. 

Harry  C.  Parker 

Chas  A.  Revell.. 

R.  H.  Clarkson 

L  V.  Bogy                

Chinook. 

Chinook. 

H.  M.  Montgomery 

Chinook. 

J    F   Slurplee 

Zurich. 

O  W   Paul              . 

Rupert. 

FranV  U.  Redfield 

Buriev. 

il.  *V.  Emery  _. 

Fallon. 

Flora  K.  Schroeder 

Mitchell. 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Wm.  P.  Stephens. .- 

Nelson  D.  Thorp 

D.  D.  Harris     

Torrington  . 
Bridgeport. 
Ogden. 
Okanogan. 

Phoenix. 

Powell. 

R.  J.  Schwendiman 

Deaver. 

C.  L.  Bailey 

Fort  Shaw. 

H.  D.  Galloway     - 

G.  L.  Sterling 

Ellensburg. 

1  B.  E.  Stoutemyer,  district  counsel,  Portland.  Oreg, 
'  R.  J.  Coffey,  district  counsel,  Los  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  I.«ke  City,  Utah. 
*  W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Important  investigations  in  progress 


Project 

Office 

In  charge  of— 

Title 

Colorado  River  Basin,  see.  16  (Colo.,  Wyo.,  Utah,  N   Mex  ) 

E  B.  Debler 

Senior  engineer. 

Engineer. 

Engineer. 

Yellowstone  Basin  (Mont.) 

F.  V.  Munro --- 

Engineer. 

Big  Horn  Basin  (Mont..  Wyo.).. 

W   G.  Sloan 

Engineer. 

Engineer. 

Engineer. 

Challis,  Salmon  River  (Idaho) .... 

O.  L.  Kime 

Associate  engineer. 

Robert  I*e  (Tex.) 

Construction  engineer. 

Engineer. 

Williams.  Hassayampa,  Little  Colorado   (Ariz.) 

Phoenix.  Ariz 

M.  E.  Bunger 

Engineer. 
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BOULDER  DAM  ON  THE  COLORADO  RIVER— ME 


Sacramento  River  Flood 


The  Sacramento  River  flood  during  March  was 
a  graphic  and  dramatic  justification  by  nature  of 
the  multiple-purpose  Central  Valley  project  in 
California. 

Walker  R.  Young,  supervising  engineer  of  the 
project,  reported  that  "several  million  dollars  of 
damage  might  have  been  prevented  and  some  lives 
saved"  in  the  catastrophe  that  did  $15,CXX),000  in 
damage  and  killed  nine,  had  the  Shasta  Dam  on  the 
Sacramento  River  above  Redding,  key  structure  of 
the  project  now  under  construction,  been  com- 
pleted. The  Government  suffered  no  serious  loss 
in  its  construction  work,  which  calls  for  the  com- 
pletion of  the  dam  in  1943- 

The  flood,  which  reached  record  heights  in  sev- 
eral localities,  originated  largely  in  the  watershed 
of  the  Sacramento,  Pit,  and  McCloud  Rivers  above 
Shasta  Dam.  Reduction  of  floods  is  one  of  the 
(principal  objectives  of  Shasta  Dam. 

Had  Shasta  Dam  been  completed  and  in  opera- 
tion, Mr.  Young  estimated  1,000,000  acre-feet  of 
storage  space  would  have  been  available  when  the 
flood  hit.  The  plan  for  the  dam  contemplates 
reservation  of  500,000  acre-feet  of  storage  in  the 
4,500,000  acre-foot  reservoir  for  floods,  and  the 
plan  of  operation  would  have  made  as  much  more 
available  at  the  period  of  the  year  in  which  the 
flood  came. 

Preliminary  estimates  show  that,  had  the  dam 
been  in  operation  in  this  instance,  all  damage 
could  have  been  prevented  in  the  vicinity  of  Red- 
ding, where  losses  amounted  to  $400,000;  and  the 
record  peak  flow  of  290,000  cubic  feet  per  second 
at  Red  Bluff  could  have  been  reduced  by  half. 

"Below  Red  Bluff  it  has  not  been  possible  to 
estimate  the  dampening  effect  of  Shasta  Reservoir 
accurately  without  more  detailed  data,"  Mr. 
Young  said.  "It  is  believed,  however,  that  the 
peak  at  Hamilton  City,  which  is  estimated  to  have 
approached  300,000  second-feet,  would  have  been 
reduced  substantially— |x>rhaps  to  half  its  actual 
magnitude.  Below  Hamilton  City  the  contribu- 
tions of  Stony  Creek,  Chico  Creek,  and  local  drain- 
age appear  to  have  caused  a  maximum  peak  some- 


what in  advance  of  the  arrival  of  the  flood  crest 
from  above. 

"The  regulatory  effect  of  Shasta  Dam  in  this 
locality  would  have  tended  to  shorten  the  duration 
of  the  flood.  Serious  damage  is  attributable  to 
the  sustained  nature  of  the  flood  flow  as  demon- 
strated by  several  levee  failures  which  resulted 
from  prolonged  flood  stages  long  after  passage  of 
the  actual  crest.  It,  therefore,  is  considered  highly 
probable  that  a  substantial  reduction  would  have 
been  effected  in  the  general  overflow  in  the  upper 
valley,  and  that  breaks  in  the  levees  of  Reclamation 
District  70  near  Meridian  and  Reclamation  Dis- 
trict 1660  south  of  Meridian,  would  have  been 
altogether  prevented  by  regulation  at  Shasta  Dam. 

"In  the  lower  valley  downstream  from  Tisdale 
Weir  adequate  control  of  the  Sacramento  River 
floodwaters  was  afforded  by  the  existing  levee  and 
bypass  system." 

Shasta  Dam  is  the  key  structure  of  the  Sacra- 
mento River  phase  of  the  great  Central  Valley 
project.  Excavation  for  its  foundation  is  nearly  • 
completed.  There  were  no  cofferdams  in  the  river 
or  other  temporary  structures,  except  construction 
bridges,  to  fail.  The  principal  damage  done  to 
project  works,  apparently,  was  the  settlement  of 
one  pier  of  the  long  railroad  bridge  at  Redding. 
This  bridge  is  one  unit  of  the  program  to  relocate 
the  main  line  of  the  Southern  Pacific  Railroad 
around  the  reservoir  site.  The  bridge  had  not  as 
yet  been  placed  in  use. 

While  not  so  readily  dramatized,  the  waste  of  a 
tremendous  amount  of  water  into  the  sea  in  this 
flood  is  a  serious  loss.  Many  areas  in  the  Central 
Valley  later  in  the  year  will  experience  a  critical 
need  for  some  of  this  water  for  irrigation  of  or- 
chards and  field  crops.  When  the  dam  is  completed 
and  when  other  project  works  are  in  service,  this 
water  will  not  be  wasted  in  destructive  floods,  but 
will  be  stored  in  large  part  for  use  in  the  dry  sum- 
mer and  autumn. 

John  C.  Paoe, 
Commissinur  of  RtclsmatiM. 
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Cooperation — Corps  of  Engineers  and 
Bureau  of  Reclamation 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation  ^ 


FOR  the  construction  of  its  public  works  on 
waterways  the  United  States  has  two  well- 
equipped  and  well-established  agencies,  the 
Corps  of  Engineers  of  the  United  States  Army 
and  the  Bureau  of  Reclamation  of  the  De- 
partment of  the  Interior. 

This  audience  needs  no  introduction  to  the 
Corps  of  Engineers,  whose  excellent  organiza- 
tion and  work  you  hare  known  for  many  years. 
The  Bureau  of  Reclamation,  however,  may 
not  be  so  familiar  to  many  of  you,  since  it 
has  operated  only  in  the  western  third  of  the 
Nation. 

The  history  and  the  responsibilities  of  the 
Corps  of  Engineers  are  known.  It  will  suffice 
for  me  to  say  that  the  corps  for  decades  prior 
to  the  organization  of  the  Bureau  of  Reclama- 
tion was  at  work  in  its  field  of  river  and 
harbor  improvements.  The  Bureau  of  Recla- 
mation was  organized  in  1902  to  build  irri- 
gation projects  in  the  arid  and  semiarid 
western  public-land  States.  The  primary 
objective  of  the  program  was  and  is  to  create 
new  homes  and  new  opportunities  for  Ameri- 
can families,  and  new  wealth  for  the  States 
and  the  Nation.  From  the  outset  the  settlers 
on  the  new  lands  have  been  required  to  pay 
for  the  cost  of  construction  of  the  irrigation 
works  which  serve  them.  It  has  also  been 
recognized  from  the  first  that  there  are  gen- 
eral public  benefits  resulting  from  the  develop- 
ment of  new  lands  and  new  communities. 

In  the  Reclamation  Act,  now  38  years  old, 
it  was  stated  that  the  settlers  should  repay 
the  cost  of  construction  of  the  irrigation 
works — this  being  set  up  as  a  measure  of  their 
benefits — and  that  no  Interest  should  be 
charged  on  the  money — this  being  set  up  as  the 
measure  of  public  benefits. 

The  Bureau  of  Reclamation  Itself  has  deter- 
mined in  advance  of  construction  which  proj- 
ects are  worthy.  No  project  has  been  con- 
sidered   feasible    that    would    place    on    the 


1  Address  before  National  Rivers  and  Harbors 
Congress  March  14,  1940,  at  Mayflower  Hotel, 
Washington,  D.  C. 


farmers  of  the  new  land  a  burden  in  excess 
of  that  which  they  could  be  expected  to  repay 
without  undue  hardship. 

There  has  never  been  a  variation  of  this 
rule,  that  the  project  should  pay  out  the  cost 
of  construction,  except  when  other  considera- 
tions have  entered  and  have  been  given  spe- 
cific recognition  by  the  Congress. 

Since  its  beginning  the  Bureau  of  Reclama- 
tion has  built  160  dams,  ranging  in  size  and 
importance  from  small  diversion  structures  on 
the  one  hand  to  Grand  Coulee  and  Boulder 
Dams  on  the  other.  The  water  stored  and 
diverted  by  these  structures  has  been  applied 
to  desert  lands  to  create  more  than  52,500 
farms  and  to  provide  homes  in  towns  and  on 
farms  for  more  than  900,000  people. 

Wars  have  been  fought  abroad  over  areas 
of  less  Importance  to  mankind  than  these 
colonies,  which  we  have  made  for  ourselves 
through  the  expenditure  in  peaceful  construc- 
tion of  a  little  more  than  $300,000,000,  of  which 
about  $60,000,000  already  has  been  returned 
to  the  Treasury  through  construction  repay- 
ments. The  significance  of  the  reclamation 
projects  in  our  national  economic  life  can  be 
indicated  by  citing  one  fact,  that  each  year 
these  farms  which  previously  were  desert  turn 
into  commercial  channels  something  over  $100,- 
000,000  of  new  wealth. 

When  Federal  Reclamation  first  entered  the 
picture  38  years  ago,  the  positions  of  the 
Bureau  of  Reclamation  and  the  Corps  of  Engi- 
neers, generally  speaking,  were  as  far  apart 
as  the  rivers  in  the  West  were  long.  In  other 
words,  we  were  working  to  irrigate  lands  on 
the  upper  reaches  and  the  minor  tributaries, 
while  the  Army  engineers  were  working  on  the 
lower  reaches  and  the  main  streams  for  im- 
provement of  navigation. 

The  progressive  development  of  the  West 
has  brought  us  closer  together.  Now  we  find 
that  we  have  worked  downstream  and  they 
have  worked  upstream  until  in  some  instances 
our  interests  overlap  at  some  midpoint  of 
many  of  the  great  western  rivers. 


What  were  the  infiuences  which  sent  the 
Bureau  of  Reclamation  down  the  rivers,  and 
which  sent  the  Corps  of  Engineers  up  the 
rivers?  They  are  all  rooted  in  the  growth  of 
the  West,  the  very  growth  which  was  stimu- 
lated by  the  work  of  the  Army  engineers  and 
that  of  the  Bureau  of  Reclamation.  Develop- 
ment of  new  communities  created  additional 
navigation  needs  and  additional  requirements 
for  control  of  floods.  Exhaustion  of  surplus 
waters  in  the  smaller  streams  through  in- 
creased irrigation  made  it  necessary  for  the 
cities  and  the  farmers  of  the  West  to  look  to 
the  larger  rivers  for  their  new  irrigation 
supplies. 

It  was  by  a  natural  evolutionary  process 
that  both  the  Army  engineers  and  the  Bu- 
reau of  Reclamation  turned  a  few  years  ago 
to  the  multiple-purpose  project  and  to  con- 
sideration of  broader  water  conservation  prin- 
ciples to  avoid  wasteful  duplication  of  effort 
or  head-on  collision.  It  is  also  proper  that 
we  should  now  cooperate  to  eliminate  fric- 
tion. 

The  approaches  to  problems  by  the  two 
agencies  are  different.  We  came  down  from 
the  mountains  and  they  came  up  from  the 
sea,  but  the  two  organizations  have  arranged 
by  mutual  and  mutually  binding  agreement 
to  attack  these  problems  at  the  same  time 
and  with  the  same  arms. 

One  of  the  arms  upon  which  we  both  rely,  I 
might  add  parenthetically,  could  be  strength- 
ened by  a  more  comprehensive  program  for 
collection  of  hydrological  data  more  ade- 
quately financed.  Sound  planning  for  the  use 
of  rivers  and  intelligent  administration  of 
their  regulation  require  reliable  records  of 
stages  and  flows  obtained  scientifically.  These 
records  should  be  made  available  for  present 
uses  and  preserved  for  future  uses  by  pub- 
lication in  water-supply  papers  by  the  Geo- 
logical Survey. 

The  agreement  is  a  little  broader  than  this 
statement  might  Indicate,  since  the  flood-con- 
(Continued  on  page  98) 
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Kendrkk  Project  Power  System 

By  I.  J.  MATTHEWS,  Resident  Engineer 


ITS  400  miles  of  transmission  ilnes  energized, 
the  Ken<lrlcl(  power  and  irrigation  project,  in 
soutli  central  Wyoming,  lias  started  to  pay 
its  way  in  refutation  of  some  critics  who,  at 
the  time  of  the  project's  inception,  scoffed  at 
its  chances  for  a  stable  economic  future. 

The  ixiwer  system  makes  available  to  mu- 
uici|Hilities  and  private  utilllies  power  at  rates 
which  iiermit  communities  and  comimnies  to 
provide  sfTvices  at  substantial  savings. 
Morj-over,  the  experience  of  this  system  again 
demonstrat<'s,  as  had  been  done  in  the  past, 
the  seemingly  strange  fact  that  a  supply  of 
electric  power  develops  a  demand  ahead  of 
and  in  excess  of  original  ex|)ectalion. 

Before  the  iiower  plant,  transmission  lines, 
and  substations  were  constructwl  on  the  Ken- 
drick  proit-ct,  the  Government  had  contracte<l 
for  the  sale  of  all  available  linn  and  dump 
power.  It  is  estimated  that  the  power  plant 
at  .*<emlnoe  Dam.  lying  in  a  gorge  of  the  North 
Platte  River  in  the  Seniino*-  Mountain  range, 
will  have  an  average  annual  output  of  HO,- 
000,000  kilowatt-hours  of  electric  energy.  It 
should  he  pointed  out  that  the  Kendrick  proj- 
ect is  feasible  as  an  Irrigation  venture  pri- 
marily because  the  jxiwer  generated  as  a 
byproduct  of  water  storage  and  conservation 
will  contribute  to  the  repayment  of  construc- 
tion charges. 

Lines  of  the  new  |K)wer  system  were  strung 
In  central  and  sotithiiistern  Wyoming,  western 
Nebraska,  and  northeastern  Colorado,  and 
i:ow  supply  nj-ede*!  additional  power  to  nu- 
merous communities  in  th«>so  areas  of  these 
three  States.  Terrain  of  this  country  varies. 
Lines  have  be»'n  erecte<l  at  altitudes  rang- 
ing from  a  maximum  of  approximately  S.'iOO 
ft-et  to  a  minimum  of  approximately  3,000 
fM-t.  Temperatur«>«  during  construction  va- 
ried from  llO"  P.  in  niidsiunmer  to  —30°  in 
midwinter. 

I'ower  Is  distributed  from  Seminoe  power 
plant  over  three  main  lines ;  one  line  of  06 
kllovolls  with  2/0  ACSU  conductor  goes 
to  CaKp«T.  Wyo. ;  another  line  of  33  kilovolts 
with  No.  1  ACSR  conductor  goes  to  Itawllns, 
Wyo.:  ami  the  thlnl  and  main  line  of  ll,'i 
kilovolts,  with  Anaconila  design  No.  24, 
2riii,00O'Circular-mll  hollow  copix-r  conductor, 
gm-s  to  tTieyenne,  Wyo..  by  way  of  I^nramle. 
From  C'heyenne  the  main  line  branches  with 
one  ll.'V'kilovolt  line  going  to  Oerlng,  Nebr.. 
anil  the  other  ILVkllovolt  line  going  to 
(Jrecley.  Colo.  A  4-kllovolt  line  from  Alcova, 
Wyo..  furnishes  power  to  the  I'athflnder  Dam, 
some  10  miles  up  the  North  I'latte  Kivi-r  from 
Alcova  Dam.  A  BH-kllovolt  transmission  line 
from  the  Casper  switching  station,  connwting 
with  the  Casper-to-Mldwest  line  owne<l  by  the 
SlanollntI   Oil   A   Oas  To.,   furnishes   supi>le' 


mental  power.  The  Mountain  States  Power 
Co.,  of  Casper,  previously  constnicted  and  now 
operates  a  57-kilovolt  transmission  line,  aj)- 
proximately  100  miles  long,  lietween  Casper 
and  the  Guernsey  power  plant,  which  is  the 
main  power  plant  of  the  North  Platte  project 
power  system.  This  line  is  made  available  to 
the  Bureati  for  interchange  of  ixjwer  between 
the  North  I'latte  and  Kendrick  project  power 
system.s. 

Major     construction     of     substations     at 
Rawlins  and   Cheyenne,   Wyo.,   and   Greeley, 


Seminoe  power  plant  bus  structure  and 
transformer  deck 


Colo.,  was  complete<l  within  the  calendar  year 
1039.  The  Casper  transformer  and  switching 
station  was  assembled  as  it  was  needed  dur- 
ing the  construction  of  the  project  The  Oer- 
lng. Nebr.,  substation  is  now  being  constructed, 
and  the  Larnmie  substation  will  be  con- 
structed during  the  spring  of  1IM0. 

Brminoe  Power  Plant 

Ttie  Seminoe  powcrhonse  building.  In  the 
shadow  of  the  20r>-foot  concrete-arch  dam, 
is  a  concn-te  structure  40  feet  wide  and  128 
feet  long,  wliicli  rises  100  fwt  above  its  rook 
foundation,  and  has  an  extension  on  one  end 
of  40  by  .'10  feet.  In  the  main  building  are 
houM-<t  three  l.'),000-hon<e|»ower.  22.'>-revolu- 
tions'iier-minute,  vertlcal-ahaft,  single  runner. 


Francis-type  turbines  with  spiral  casings, 
three  12,000-kiiovolt-ami)ere  vertical-shaft, 
water-wheel-drlven-type  generators  with  di- 
rect-connected main  exciter  and  pilot  exciter, 
two  60-inch  balanced  needle  valves,  machine 
shop,  a  50-foot  traveling  crane — running  the 
full  length  of  the  building — and,  in  addition, 
sjvice  is  provided  for  dismantling  the  trans- 
former and  generator  units.  The  extension  of 
the  main  building  contains  the  control  and 
switch  room  and  space  for  oil  storage  and  a 
simip  pump.  Power  transformers  for  the  three 
outgoing  transmission  lines,  spare  trans- 
formers, a  Petersen  coil,  three  103-lnch  ring- 
real  gates  for  regulating  the  flow  of  water 
through  the  turbines,  and  two  72-Inch  ring- 
fiiUowcr  gates  for  the  protection  of  the  needle 
valves  are  locate<l  in  a  segmental-rectangular 
splice  approximately  40  by  100  feet  between 
the  |X)wcrhonse  building  and  the  dam.  On  the 
IMiwerliouse  roof  are  U)catc<l  a  115-kilovolt  oil 
circuit  breaker  and  the  high-tension  bus 
structure  consi.sttng  of  a  fabricated  steel  . 
framework.  Power  will  be  generated  at  0,000 
volts  and  fed  to  the  three  outgoing  transmis- 
sion lines  through  three  067-,  three  2,500-,  and 
three  ]0.(»()0-kllovolt-anipert»  banks  of  trans- 
formers. All  power-plant  machinerj-  and 
e(|ulpnient  were  installe<I  by  Government 
fonvs.  The  jiower-plant  building,  generator 
foundation,  ring-seal  gates  penstocks,  scroll 
ca.««'s.  etc.,  were  erected  by  Winston  Brothers 
and  associated  contractors  in  connection  with 
their  contract  for  the  construction  of  the 
Si>niiiioe  dam  and  power  plant. 

Catper-Alcofa-Scttilnoc  Line 

The  Casper-Alcova-Semtnoe  line  in  central 
Wjoniing  was  the  original  sector  completed 
on  the  system.  This  line  was  constructed  in 
1034  in  order  to  8u|>|ily  jxiwer  to  contractors 
engaged  in  driving  the  diversion  tunnel  for 
the  Alcova  Dam,  Tunnels  No.  1  and  2  on  the 
Casper  Canal,  and  to  furnish  power  required 
by  the  contractor  In  the  construction  of  the 
S«>mlnoe  Dam  and  power  plant. 

The  line  was  constructed  of  class  2,  bntt- 
tn-atixl  poles  whose  pre<loinlnatlng  length  was 
."iO  feet.  Tlie  conductor  Is  2/0  aluminum  cable, 
steel  reinforce<i,  space<I  10  feet  lK«twe«'n  phases, 
and  supiKirted  by  Pyr»'X  ballandsockct  sus- 
ptMision  insulators  m<iunte<l  on  standard  H- 
frame  type  structures.  X-typo  storm  gu.vs  con- 
structed of  Tin-Inch  steel  cable  and  turnbuckles 
were  inslalliHl  along  the  line  at  inten-als  of 
approximately  2  miles  and  at  |iolnts  cx|>ose<l  to 
high  winds.  Standard  treate<I  wo<m1.  fishtail 
ty|ie  of  guy  strain  insulators  were  used.  The 
line  Is  03  miles  long  and  has  a  deslgncil  ground 
clearance  of  26  feet,  and  an  average  span 
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lengtli  of  660  feet.  The  design  voltage  of  the 
line  is  66,000,  but  it  is  being  operated  tempo- 
rarily at  57,000  volts. 

The  right-of-way  was  readily  obtained  for 
nominal  considerations,  as  the  lands  crossed 
were,  for  the  most  part,  grazing  lands,  and  the 
difficulties  later  encountered  when  the  project 
system  lines  crossed  farm  lands  were  not 
present  here. 

Temporary  substations  consisting  of  three 
500-kilovolt-ampere,  single-phase  transformers 
66,000/33,000/2,400  ratio  with  57,000-volt  taps 


were  installed  at  Alcova  and  Seminoe  Dams 
for  use  during  the  construction  period.  The 
stations  were  adequately  protected  by  Thyrite 
lightning  arresters.  Three-pole,  gang-oper- 
ated, air-break,  pole-top  switches  were  used 
to  disconnect  the  substations  from  the  trans- 
mission line.  The  transformers  were  pro- 
tected and  could  be  isolated  by  three  single- 
phase  fused  disconnecting  switches.  Power 
was  delivered  through  outdoor  switching  and 
metering  cabinets.  The  Alcova  substation 
was  later  permanently  installed  at  Rawlins, 


Wyo.,  while  the  Seminoe  substation  was  trans- 
ferred to  Granby,  Colo.,  for  use  during  con- 
struction of  the  Colorado-Big  Thompson  proj- 
ect. 

The  Casper  switching  and  metering  station 
is  constructed  adjacent  to  the  No.  3  generat- 
ing plant  of  the  Mountain  States  Power  Co., 
on  land  owned  by  the  company.  The  sta- 
tion connects  the  Casper-Seminoe  line  to  the 
Mountain  States  system  at  Casper  and  to  that 
company's  57,000-volt  transmission  line  to  the 
Guernsey,   Wyo.,   hydroelectric  plant,   a  unit 
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Cheyenne  substation;  high  tension  bus  structure 


of  the  North  Platte  project  lu  eastern  Wyo- 
ming and  western  Nebraska.  A  Pacific  Elec- 
tric Co.  OOO-ampere,  GO.OOO-volt,  3-pole  oil  cir- 
cuit breaker  was  Installed  on  the  Casper- 
Seminoc  line  during  1934.  No  provision  for 
metering  at  the  Casper  substation  was  mado 
at  that  time,  metering  being  accomplished  at 
the  Alcova  and  Semlnoe  Dams  temporary  sub- 
Mtatlons. 

In  1930  the  additional  load  of  the  Govern- 
ment-owned and  operated  draglines  necessi- 
tated provision  of  supplemental  power  which 
was  obtained  by  n  57,000-voIt  transmission  line 
2.2  miles  long,  connecting  the  No.  3  plant  and 
the  Government's  switching  station  to  the 
Ca«|ier-Midwe«t  tmnsmisslon  line  of  the 
Htanollnd  Oil  &  Gas  Co.  A  Condit  tiOO-ampcre, 
3-|iole  oil  circuit  breaker  was  Installed  for 
switching  (he  load  connected  to  the  C'asper-to 
Mldwi>Mt  line.  Two  06,000-volt  current  irnnj* 
formers  and  potential  transformers  willi  57, 
000-volt  taps  were  insitalled  on  the  Stanolind 
lnterconnc<tlon  for  metering  the  supplemental 
power. 

When  dell*"ery  of  power  from  the  SenihuK- 
power  plant  to  the  Mountain  Stati-s  Power 
Co.,  at  Casper,  Wyo.,  was  Inaugurated  on 
AngiMt  3,  lOSft,  it  became  necessary  to  pri> 
vide  for  metering  the  incoming  arid  oulgolng 
I>f>wer  transmittwl  over  the  CasperSemlno*- 
tranvmlssion  line.  It  was  ahM  necemary  to 
provide  for  a  high  voltage  connection  to  tin- 
new  :{  phase,  nfl,tK)<>-volt  .'..000  kllovolt-amperr 
transformer  and  tlie  .'iOr^kllovoltamiiere. 
4.000  vi>lt  regulator  which  had  be«'ii  purchaw-d 
and  instnlle*!  by  tlie  Moinilaln  .States  Power 
Co.  to  fwfl  a  newly  eMlnrit»-<l  4,000-volt  dis 
tributlon  system  for  the  rity  of  ('Bs|>er. 

Tlie  new  transformer  is  provided  with  suf 


ticlent  taps  to  operate  at  the  present  57,000 
voltage.  In  December  1039,  Government 
forces  completed  the  Installation  of  three 
C(«,000-volt  current  transformers  and  potential 
transformers  with  57,000-voU  taps  and  a  re- 
vise<l  bus  system  which  connects  the  57.000- 
volt  Casper-Guernsey  line,  the  57,000- 
volt    StanoUnd    tie   line,   the   S-phase   trans- 


former, the  C6,000-volt  Casper-Seminoe  line 
(now  operating  at  57,000  volts),  and  metering 
equipment  for  the  Casper-Semlnoe  line  which 
Is  mounted  on  a  new  panel  located  in  the  No. 
3  plant  of  the  power  company. 

During  construction  of  the  Casper  Canal 
by  four  Government-owned-and-operated  drag- 
lines, temporary  substations  consisting  of 
three  100-kilovolt-ampere  transformers  were 
connected  to  the  Casper-Semlnoe  transmission 
line  nt  points  adjacent  to  dragline  operation. 
.\fter  completion  of  the  dragline  excavation, 
one  of  the  temporary  substations  was  perma- 
nently installed  at  Alcova.  The  others  were 
transferred  to  various  locations  on  the  Colo- 
rado-Big Thompson  project. 

Alcova-Pathfinder  Line 

In  the  spring  of  1937  the  Alcova-Pathfliider 
transmission  line,  which  is  of  3-phase,  single- 
IKjIe,  4,000-volt  construction,  was  constructed 
by  Government  forces.  No.  2  ACSR  alumi- 
num conductor  is  supported  on  30-foot  poles 
with  an  average  span  length  of  292  feet  and 
a  ground  clearance  of  20  feet.  Pin-type 
14,000-volt  Insulators  were  used. 

Power  is  supplied  from  the  permanent  Al- 
cova substation  to  a  iemixirary  feeder  to  tli< 
Alcova  Dam  spillway  operating  machinery, 
the  Casper  Canal  headworks,  and  to  the  oper 
atlng  equipment  at  Pathfinder  Dam. 

Seminoc-RatcUnt  Line 

The  Semlnoe-Rawllns  transmission  line  w!i~ 
completed  by  Government  forces  In  DecenilxT 
1938  and  was  energized  on  December  16.  1!«8, 
in  order  to  supply  the  R4iwUns  Electric  »'o. 


Greeley  substation;  1 1 5-kilovolt  oil  circuit  breaker  and  disconnecting  switches 
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with  temporary  stand-by  and  peak-load  gen- 
eration from  the  Mountain  States  Power  Co. 
at  Casper. 

Delivery  of  power  from  the  Seminoe  power 
plant  was  started  on  August  8,  1939,  over  the 
permanent  set-up,  being  fed  from  the  three 
667-kilovolt-ampere  transformers  located  at 
the  Seminoe  power  plant.  Single-pole,  pin- 
type  insulators  with  one  ridge  pin  per  pole 
predominated.  Standard  H-frame  structures 
10  feet  between  phases  were  used  on  long 
spans.  Poles  35  feet  long  were  erected  with 
aveiage  conductor  spans  of  380  feet  and  20 
feet  designed  ground  clearance. 

Chcyennc-Orcclcy  Live 

Construction  of  the  Cheyenne-Greeley  trans- 
mission line,  by  Government  forces,  was 
started  late  in  1938  before  the  Seminoe  Dam- 
Cheyenne  line  had  been  constructed  and  before 
power  was  available  from  the  Seminoe  plant 
in  order  that  the  Public  Service  Co.  of  Colo- 
rado would  be  able  to  supply  power  tempo- 
rarily to  the  city  of  Cheyenne.  The  temporary 
connection  was  never  made  as  the  anticipated 
Cheyenne  load  did  not  materialize. 

Standard  H-frame  type  of  construction  with 
an  average  pole  length  of  55  feet,  span  length 
of  COO  feet,  and  designed  ground  clearance  of 
28  feet,  was  used  throughout.  Anaconda  de- 
sign No.  24,  250,C0O-circular-mil  stranded  coi> 
per,  internal  I-beam  conductor  was  supported 
on  seven  bells  of  porcelain  ball-and-socket  type 
SHspenslon  insulators. 

A  rather  interesting  innovation  in  the  way 
of  construction  equipment  on  this  line  was 
the  •12-foot  boom  mounted  on  the  rear  of  a 
D8  Diesel  Caterpillar  tractor  equipiied  with 
bulldozer.  The  boom  was  operated  from  a 
double-drum  power  take-off  mounted  on  the 
rear  of  the  tractor,  while  the  bulldozer  was 
controlled  by  a  single-drum  unit  mounted  in 
front  of  the  radiator.  Poles  were  framed  and 
gained  on  the  ground.  Crossarms,  insulators, 
and  ground  wires  were  completely  assembled 
before  erection.  This  machine  was  capable 
01  smoothing  a  road  to  the  structure  locations, 
leveling  a  hoLsting  location  to  be  used  during 
erection  of  the  structures,  and  lifting  a  05-foot 
structure  with  all  crossarms  and  insulators 
completely  assembled.  The  unit  averaged  two 
structures  per  liour  over  the  entire  job  with 
a  maximum  accomplishment  of  three  struc- 
tures per  hour.  Wire  was  strung  from  the 
7,000pound  reels  by  three  reel  carts  con- 
structed in  the  Casjier  shops.  These  carts 
were  of  welded  steel  construction  equipped 
with  truck  wheels  using  38  by  7  tires  and 
spaced  7  feet  apart. 

Incidents  out  of  the  ordinary  experienced 
during  the  construction  of  this  sector  in- 
cluded heavy  static  discharges  and  the  dif- 
ficulty of  properly  tamping  poles  to  prevent 
leaning.  Both  of  these  were  caused  by  ex- 
tremely high  winds  which  prevailed  from  the 
southwest  at  approximate  right  angles  to  the 
transmission  line.  It  was  found  necessary 
solidly  to  ground  conductors  at  intervals  along 


115-kilovoIt  transmission  line.    Typical 

H-frame  cross-brace  structure  on  summit 

of     mountain     between     Laramie     and 

Cheyenne 


the  line  during  construction  to  drain  off  wind 
static  during  periods  of  high  wind. 

While  extreme  care  was  exercised  in  tamp- 
ing the  poles,  the  prevailing  winds  blew  with 
such  force  (velocities  exceeding  55  miles  per 


Erecting  3-pole  angle  structure  on  Semi- 
noe Dam-Cheyenne  transmission  line 


hour)  that  it  was  necessary  to  install  addi- 
tional treated  wood  X-bi'aces  and  retamp  the 
poles,  using  pneumatic  tampers  operated  from 
a  portable  truck-mounted  compresser.  The 
results  of  tamping  by  pneumatic  tampers  were 
far  superior  to  the  best  hand  tamping. 

Cheyennc-Gcring  Line 

The  line  from  Cheyenne,  Wyo.,  to  Gering, 
Nebr.,  was  built  by  contractor  Fritz  Ziebarth. 
Work  started  on  this  sector  in  October  1938 
and  was  completed  in  April  1939,  wider  Speci- 
tications  No.  799.  The  line  is  93.7  miles  long ; 
it  has  H-frame  type  of  structures  with  No.  4/0 
ACSK  aluminum  conductor  supported  by 
porcelain,  ball-and-socket  type  suspension 
insulators  similar  to  the  Cheyenne-Greeley 
line. 

High  wind  difficulties  were  experienced  dur- 
ing this  work  as  had  been  encountered  on  the 
CIieyenne-Greeley  sector  and  the  same  trouble 
with  leaning  poles  had  to  be  corrected.  After 
the  contract  was  completed,  therefore,  all 
leaning  poles  were  retamped  using  pneumatic 
tools,  by  Government  forces — liand  tamping 
only  having  been  a  requirement  of  the  con- 
tract. 

It  was  necessary  to  relocate  approximately 
20  miles  of  the  Cheyenne-Gering  line,  a  dis- 
tance of  5%  miles  from  the  Cheyenne  airport 
in  order  that  there  could  be  no  possibility 
of  future  interference  with  the  airport  radio 
equipment,  expansion  of  the  post's  facilities, 
etc. 

Seminoe  Dam-Cheyenne  Line 

The  142-mile  Seminoe  Dam-to-Cheyenne 
transmission  line,  constructed  by  the  Larson 
Construction  Co.  under  Specifications  No.  819 
was  started  in  March  1939  and  completed 
in  August  1939.  This  main  line  was  tested 
for  an  8-hour  period  in  November  1939,  and 
appeared  to  operate  in  a  .satisfactory  man- 
ner. The  test  was  extended  through  the 
Cheyenne  substation  to  the  Greeley  line  at 
this  same  time.  Anaconda  design  No.  24 
copper  conductor  was  used  and  the  structures 
were  identical  with  those  erected  on  the 
Cheyenne-Greeley  line.  Having  anticipated 
wind  difficulties,  tamping  was  performed  with 
pneumatic  tools  and  a  large  number  of 
X-braces  and  guys  were  installed. 

Authorization  has  been  granted  for  the  con- 
struction of  a  120-mile,  66,000-volt  line  from 
Casper  to  Thermopolis  which  will  serve  to 
interconnect  the  Shoslione-Riverton  hook-up 
with  the  Kendrick-North  Platte  system  and 
thereby  form  a  correlated  power  system  to 
provide  stand-by  power  in  case  of  shortage  on 
any  of  the  four  projects,  and  facilitate  more 
efficient  handling  of  the  available  supply. 
Consideration  is  being  given  to  the  desirability 
of  constructing  a  line  from  Thermopolis  to 
Cody  to  complete  the  circuit  between  the  four 
projects. 

The  acquisition  of  rights-of-way  across 
grazing  areas  of  long  standing,  moderately  de- 
veloped farming  country,  and  intensively  de- 
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veloped  farm  lands  near  Greeley,  Colo.,  and 
Oering,  Nebr.,  presented  various  problems.  In 
general,  the  attitude  of  the  landowners  fav- 
orc<I  the  construction  of  the  transmistdon  lines 
and  informal  consent  was  readily  given  to 
construct  the  lines  at  a  certain  price  per 
structure  until  it  was  discovered  that  the 
farms  adjacent  to  the  right-of-way  could  not 
be  connected  to  the  115,000-volt  line  because 
of  the  prohibitive  cost  of  constructing  the  nec- 
easary  substations.  At  the  present  time  nego- 
tiations acceptable  to  both  the  United  States 
and  the  landowners  or  complete  acquisition 
have  been  effected  to  95  percent  of  the  rights- 
of-way. 

Condemnation  was  resorted  to  in  but  two 
cases;  one  at  the  request  of  the  landowner  to 
facilitate  clearing  title  in  connection  with  an 
Involved  estate  and  the  other  because  the  land- 
owner repudiated  his  informal  agreement 
when  he  was  informed  that  power  could  not 
be  made  available  to  his  various  ranches. 
Tlie  latter  case  was  8ubsc<|upntly  settled  out 
of  court  after  the  transmission  line  was 
completed. 

llSkilovoU  Buhttationt 

All  substations  constructed  to  date  have 
beeti  built  by  Government  forces.  Power  is 
supplied  to  the  115-kilovolt-ampere  transmis- 
sion lines  by  three  10,000-kiloroIt-ampere 
transformers  at  the  Seminoe  power  plant. 
The  system  is  connected  to  the  33-kUovolt- 
ampere  lines  and  6,000-kilovoIt-ampere  syn- 
chronous condenser  at  Gering,  Nebr,  by  three 
2,000-kllorolt-ampere  transformers  and  to  the 
■ystem  of  the  Public  Service  Co.  of  Colorado 
at  Greeley,  Colo.,  by  three  5,000-kilovolt- 
ampere  transformers.  Intermediate  substa- 
tions of  three  2.500-kiloTolt-ampere  trans- 
formers now  installed  at  Cheyenne,  Wyo., 
and  three  2,500-kilovolt-ampere  transformers 
which  will  be  installed  at  Laramie,  Wyo.,  will 
feed  Cheyenne  and  I^aramie,  respectively.  A 
S-phase  voltage  regulator  is  U8e<l  to  control 
the  voltage  at  Greeley,  Colo.  Voltage  regu- 
lators will  be  used  In  supplying  current  to 
Clieyenne  and  I^ramie,  Wyo. 

The  system  Is  protected  from  Interruption 
by  the  installation  of  ground  fault  neutral- 
izen,  termed  Petersen  coils,  at  the  Seminoe 
power  plant  and  the  Oering  and  Greeley  sub- 
Btatloiui. 

Control  bouses  and  combination  warehouses 
ami  garages  were  built  at  Cheyenne  and 
Gering.  A  cable  control  circuit  was  strung 
on  coniimny  poles  from  the  Cheyenne  substa- 
tion to  the  Cheyenne  steam  plant,  a  distance 
of  about  2  mll««.  Fences  were  constructed 
around  all  substations. 

Cortier  Current 

Connnnnlcatlon  for  switching  and  load  dis- 
patching on  the  power  system  Is  carried  on 
over  a  corrier-current  telephone  system.  The 
main  switchboard  of  this  system  is  located  in 
Samlnoe  power  plant.    The  system  la  com- 


prised of  a  loop  circuit  from  Seminoe  to 
Casper  and  Guernsey,  Wyo.,  to  Gering,  Nebr., 
and  from  Seminoe  to  Cheyenne,  Wyo.,  to 
Gering,  Nebr.,  with  a  circuit  extending  to 
Greeley,  Colo.,  from  Cheyenne,  Wyo.  Conver- 
sations may  be  routed  through  either  Gering 
or  Seminoe  to  any  point  on  the  circuit. 

Cooperation 

{Continued  from  patfe  93) 

trol  studies  of  the  Department  of  Agriculture 
also  are  Involved,  and  therefore  the  Bureau  of 
Agriculturnl  Economics  is  included  as  the 
third  imrty.  The  National  Resources  Plan- 
ning Board  is  our  clearing  house  and  has  cer- 
tain responsibilities  for  coordination  of  the 
work.  Here,  however,  the  princiiml  Interest 
Is  In  cooperative  methods  of  the  investigating 
agencies.    I  will  outline  it  In  more  detail. 

Each  of  these  agencies  notifles  the  others 
when  an  investigation  of  a  proposed  multiple- 
purpose  project  is  to  be  instituted ;  each  ad- 
vises the  others  if  they  have  any  direct  respon- 
sibility In  a  project  another  is  studying;  and 
all  exchange  data  and  information.  The  in- 
vestigational work  Is  divided,  each  doing  that 
part  for  which  it  is  best  qualified.  The  re- 
ports are  Jointly  reviewed  while  still  in  tenta- 
tive form. 

Like  lx>attnen  coming  from  opposite  shores 
and  meeting  in  the  middle  of  a  river,  the  Army 
engineers  and  the  Bureau  of  Reclamation,  for 
example,  can  exchange  information,  reach  cer- 
tain conchLslons  with  respect  to  the  river,  its 
character,  and  its  usefulness,  without  either 
of  thom  having  to  row  clear  across.  The  boat- 
men could.  If  tlipy  had  confidence  in  the  others' 
Judgment,  meet  half  way  and  be  satisfied. 
The  Corps  of  Engineers  and  the  Bureau  of 
Reclamation  are  meeting  half  way. 

Obviously  this  does  not  eliminote  entirely 
the  iiosslbility  of  a  divergence  of  views.  It  is 
not  neces-sary  nor  desirable  that  It  should. 
The  laws  and  regulations  governing  each  of 
us  are  different.  The  primary  emphasis,  for 
oxanipio,  In  the  work  of  the  Bureau  of  Recla- 
mation and  in  that  of  the  Corps  of  Engineers 
is  on  different  objectives. 

It  gives  me  pleasure,  however,  to  be  able 
to  say  that  in  the  investigations  and  reports 
on  multiple-purpose  projects,  the  Corps  of 
Engineers  and  the  Bureau  of  Reclamation 
have  cooju'rated  and  do  cooperate,  and  that 
as  a  result  there  is  virtually  no  waste  of 
effort.  We  are  usually  In  accord  on  the 
meth<xi  of  developing  the  river,  on  the  benefits, 
on  the  engineering  fealiirt>s,  and  on  the  costs 
of  the  construction.  The  men  of  these  agen- 
cies are  trained  and  ex|iert  in  different  fields, 
and  the  ix-ople  of  the  West  and  the  United 
Stales  are  better  served  by  mutual  coopera- 
tion. 

I  have  the  greatest  faith  in  the  Judgment 
and  conclusions  of  the  experts  of  the  Bureau 
of  Reclamation  in  calculations  of  the  potential 
irrigation  and  power  uses  of  a  given  river  or 


of  a  given  structure,  but  for  navigation  I  be- 
lieve the  experts  of  the  Corps  of  Engineers 
have  the  highest  qualifications. 

The  question  might  be  asked,  "Well,  then, 
who  builds  and  operates  the  multiple-purpose 
project  you  Jointly  plan?" 

The  President  recently  gave  the  l)est  answer 
When  he  said  that  the  dominating  interest 
should  govern. 

Let  us  assume,  as  I  believe  you  will  agree 
to  do,  that  either  the  Coriis  of  Engineers  or 
the  Bureau  of  Reclamation  can  build  a  dam 
and  a  power  plant  with  equal  efficiency,  tlien 
a  multiple-purpose  dam  of  major  irrigation 
benefit  should  be  constructed  by  the  Bureau 
of  Reclamation,  and  a  simlinr  dam  with  major 
navigation  benefits,  for  example,  should  be 
built  by  the  Corps  of  Engineers.  On  the  Co- 
lumbia River  there  are  two  large  multiple- 
purpose  dams.  Grand  Coulee  Dam,  which  will 
serve  to  irrigate  1,200,000  acres  and  inciden- 
tally generate  a  large  block  of  iwwer,  improve 
navigation,  and  reduce  flood  peaks,  among 
other  things,  is  l>eing  built  by  the  Bureau 
of  Reclamation.  Bonneville  Dam,  farther 
downstream,  is  a  major  aid  to  uavigatioD, 
and  incidentally  It  generates  a  large  block 
of  power.  It  was  constructed  by  the  Corpa 
of  Engineers. 

It  lias  been  a  pleasure  to  work  with  the 
Corps  of  Engineers.  I  can  foresee  that  there 
will  likely  be  many  more  occasions  for  us  to 
cooperate  in  the  future  than  there  have  been 
in  the  past.  I  look  forward  to  these  oppor- 
tunities with  pleasant  anticipation. 

Mt'Ik  River  Conimutiity 
Life 

ON  the  Milk  River  project,  community  activ- 
ity is  apparent  principally  on  the  South  Wag- 
ner Farm  Security  Administration  area, 
where  excellent  social  facilities  are  provided. 
During  the  month  of  February,  eight  4-II 
Club  meetings  and  social  functions  were  held 
at  the  community  center,  with  an  attendance 
varying  from  56  to  iH).  At  one  community 
dance  there  were  170  present 

The  annual  winter  exten.>(ion  schools  were 
conducti-d  at  Zurich,  Malta,  and  Glasgow,  and 
of  iiarticular  benefit  to  project  development 
was  a  discussion  of  weed  control  and  irri- 
gated imsturcs  by  an  extension  specie  i-t 
from  the  State  college.  These  meetings  wv 
well  attended  by  project  farmers  and  luw  li 
Interest  was  displayed  In  the  establishmoni  <>f 
(Mistures. 


Melted  snow  from  Mount  Shasta  and 
torrential  rains  caused  the  worst  spring 
flood  of  the  Sacramento  River  in  60  years. 
Shasta  dam  site,  busy  scene  of  work 
aimed  at  preventing  such  floods,  s.\-<k 
temporary  bridge  washed  out,  thccxc.iv.i- 
tion  611ed  with  water.  (See  opposite 
P«g«) 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Central  Valley  Project,  California 

THE  Central  Valley  projet't  area  Is  rougbly 
the  Great  Central  Valley,  a  geograplileal  desig- 
nation for  the  large  interior  valley  of  Cali- 
fornia, comprising  the  basins  of  the  Sacra- 
mento and  San  Joaquin  Rivers.  The  proper 
names,  with  their  derivations,  of  22  of  the 
principal  project  features,  are  listed  as 
follows : 

Aniioch. — This  Is  the  headquarters  city  of 
the  Delta  Division.  The  name  comes  from 
the  Greek  City  of  Antlocb. 


THIS  article  is  No.  2  in  the  series  on  the 
above  subject,  No.  1  having  appeared  in  the 
March  issue  of  the  ERA.  We  are  now  con- 
sidering the  Central  Valley,  Columbia  Basin, 
and  Deschutes  projects. 


Chico. — ^The  name  of  the  second  largest  city 
in  the  Sacramento  Valley  is  of  Spanish  origin 
and  means  "little."  The  name  was  derived 
from  General  Bidwell's  Rancho  del  Arroyo 
Cliico,  or  Ranch  of  the  Little  Crei'lc. 

Contra  Cotta  Canal — So  named  for  the 
county  in  which  the  cannl  Is  located,  on  tlie 
cast  shore  of  the  San  Francisco  Bay.  Contra 
Costa  is  Spanish  for  "opiwsite  coast,"  and  sig- 
nifles  Its  position  as  being  opiwsite  to  the  early 
settlements  of  Benicia,  Vnllejo,  and  San 
Francisco. 

Delta  Division. — A  geographical  designation 


Aerial  view  of  Friant  dam  site 
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referring  to  the  common  delta  of  the  Sacra- 
mento and  San  Joaquin  Rivers. 

Feather  River. — An  important  tributary  of 
the  lower  Sacramento  River,  this  river  was 
called  Rio  de  las  Plumas,  or  River  of  the 
Feathers,  by  Don  Luis  Arguello,  who  dis- 
covered quantities  of  wild  pigeon  feathers 
floating  on  its  surface. 

Fresno. — This,  the  largest  city  of  the  San 
Joaquin  Valley,  obtained  its  name  from  the 
Spani.sh  word  "fresno,"  meaning  ash  tree, 
which  grew  in  abundance  in  the  vicinity. 

Friant  Dam. — The  dam  and  project  division 
are  named  for  the  town  of  Friant,  located  just 
downstream  from  the  dam  site.  Originally 
called  Mugginsville,  then  Hamptonville,  and 
later  PoUasky,  the  town  failed  to  prosper  and 
the  residents  sought  a  new  name  for  a  change 


in  luck.  When  the  White  and  Friant  Lumber 
Co.  extended  the  railroad  from  PoUasky  to 
timber  holdings  in  the  mountains,  the  appre- 
ciative citizens  honored  one  of  the  owners, 
H.  A.  Friant,  by  taking  his  name  for  the  town. 
The  boom  expected  of  Friant  many  years  ago 
failed  to  materialize  until  1939,  when  work 
was  started  on  Friant  Dam. 

Kennett  Division. — The  name  of  this  divi- 
sion was  taken  from  the  original  designation 
of  the  present  Shasta  dam  site  as  the  Kennett 
site,  which  was  named  from  the  "ghost  town" 
of  Kennett,  about  3  miles  upstream.  The 
town  was  created  as  a  railroad  station  in 
1884,  and  thrived  as  a  copper  mining  center 
from  about  1906  to  1920.  It  was  named  after 
Squire  Kennett,  one  of  a  group  of  stockholders 
of  the  old  Central  Pacific  Railroad  who  made 


an  insi)ectlon  trip  to  the  place  when  the  rail- 
road first  was  located  through  the  canyon. 

Kern  County. — Named  from  a  pioneer  fam- 
ily, Kern  County  is  a  subdivision  of  the  orig- 
inal Tulare  County.  The  Friant-Kern  Canal 
is  named  from  its  geographical  limits,  Friant 
on  the  north  and  Kern  County  on  the  south. 

Kings  River. — This  important  stream  in  the 
southern  valley  was  called,  by  the  Spaniards 
who  discovered  it  in  1805,  El  Rio  de  los  Santos 
Reys,  or  the  River  of  the  Holy  Kings,  In  honor 
of  the  Three  Wise  Men. 

Madera  Canal. — So  named  for  the  county  in 
which  it  is  located.  Madera  means  timber  in 
Spanish.  The  county  obtained  its  name  from 
its  large  stands  of  pine  and  fir. 

Merced  River. — This  important  tributary 
of  the  lower  San  Joaquin  River  was  called 
Ei  Rio  de  Nuestra  Senora  de  la  Merced,  or 
the  River  of  Our  Lady  of  Mercy,  because  of 
the  joy  Capt.  Gabriel  Moraga  felt  when  he 
and  his  company  drank  of  its  refreshing 
waters  after  traveling  many  miles  through 
a  waterless  country.  The  city  and  county 
of  Merced  are  named  from  the  river. 

Modesto. — This  city  in  the  northern  San 
Joaquin  Valley  obtained  its  name  from  the 
Mexican  for  modest,  because  William  C.  Rals- 
ton, a  railroad  financier,  declined  the  sug- 
gestion that  the  town  site  be  designated 
Ralston. 

Pit  River. — The  largest  tributary  of  the  up- 
per Sacramento  River  was  so  named  because 
the  Modoc  Indians  dug  conical  pits  with  a 
small  opening  covered  with  brush  and  a  bot- 
tom set  with  sharp  stakes  to  trap  and  Impale 
bear,  deer,  and  hostile  tribesmen. 

Redding. — The  present  seat  of  Shasta 
County  and  closest  city  to  Shasta  Dam.  The 
name  "Redding"  is  an  early  map  maker's  mis- 
spelling of  the  name  "Reading,"  chosen  to 
honor  Maj.  P.  B.  Reading,  a  pioneer  settler. 

Sacramento  River. — This  name,  derived 
from  the  Holy  Sacrament  of  our  Lord's  Sup- 
I)er,  originally  was  given  to  the  present 
Feather  River  by  Capt.  Gabriel  Moraga,  Span- 
ish explorer,  and  later  applied  by  Moraga  to 
the  main  stream  which  had  been  called  Jesus 
Maria.  The  city  of  Sacramento,  capital  of 
California  and  headquarters  of  the  Central 
Valley  project,  is  named  from  the  river. 

San  Joaquin  River. — Named  by  tlie  Span- 
iards for  St.  Joaquin,  father  of  the  Virgin 
Mary. 

Shasta  Dam. — Like  the  county  in  which  it  is 
located,  Shasta  Dam  takes  its  name  from 
Mount  Shasta,  14,161-foot  peak  of  perpetual 
snow  which  can  be  seen  from  the  dam  site 
and  many  parts  of  the  reservoir  area.  Shasta 
is  from  the  Russian  word  "tcUastal"  mean- 
ing white  or  pure  mountain,  so  designated 
bj  the  Russians  who  .settled  on  the  north  coast 
of  California  in  the  early  part  of  the  nine- 
teenth century. 

Sierra  Nevada  Mountains. — From  the  Span- 
ish, sierra,  meaning  saw,  and  nevada,  mean- 
ing snowy,  or  snowy  saw-toothed  mountains. 

Stockton. — An  important  city  of  the  delta 
area  named  after  Commodore   Robert   Field 
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Metaline  Falls  on  the  Pend  Oreille  River,  Washington 


Stockton,  of  the  U.  S.  frigate  Congnna  wlikii 
partlcipateU  in  the  naval  engagements  wliile 
California  was  being  wrested  from  Mexico. 

Toyon. — The  Bureau  of  Reclamution  camp 
near  Sbaxta  Dam  \a  named  for  the  toyon 
berry  buxhes  which  grow  in  prof  union  in  the 
vicinity.  Toyon  is  from  an  Indian  word,  "tol- 
lon,"  meaning  re«l  berry. 

Tulare  County. — The  upiier  or  soutliern  San 
Joaquin  Valley  originally  was  called  the 
Tulare  Valley  from  the  Spanish  Valle  de  los 
Tules,  another  name  bestowed  by  Capt. 
Gabriel  Bloraga  because  of  the  prevalence  of 
titles  or  rushes. 

Columbia  Basin  Project,  Washington  * 

Big  Bend.  "Tills  name  refers  to  tlie  bend  in 
the  Columbia  Itiver. 

Clark  /'or*-.-  Nam*-*!  Clarlc  River  by  the 
I^wis  and  Clark  expedition  of  180G-6. 

Coeur  tAlene.—Trvnch  name  for  Indians, 
meaning  nwl  or  alone  hearted. 

Columbia  TJircr.-  Nam«-d  by  Capt.  Kolwrt 
Gray  (the  American  dim-overer  of  tlie  river) 
for  his  ship  Columbia.  May  10,  1792. 

ColrtWe.— Derived  from  Andrew  Colvllle, 
who  •acceede<l  Sir  John  II.  I'elly  as  Governor 
In  London  of  the  Hudson's  Bay  Co. 

Coulef. — Webster's  dictionary  says  "the  bed 


>  Hocii  of  llM  iDformalion  conrcrDtnc  the  Co- 
Inaibla  Benin  prnpvr  iuiiim*  was  ot>t«liM^  from 
Cowk^  KrfrrPttrr  Llhrarj  of  tb«  Bpnknimiin  Rr 
view. 


of  a  strenui.  oven  if  dry,  when  deep  and  hav- 
ing inclined  sides."  From  French  Coiil«5e, 
meaning  "to  flow." 

Entiat. — Indian  name  meaning  rapid  water. 

Ephrala. — This  name,  which  probably  means 
fruit  region  or  fertile  ground,  was  given  by 
the  Great  Northern  Railway  surveyors.  This 
was  the  ancient  name  for  Bethlehem,  the 
l>lrlhplnce  of  Jesus. 

lUllgate. — So  nnined  for  tlie  strong  rapids. 

Inchelium. — An  Indian  name  meaning 
"where  little  water  meets  big  water." 

Kettle  Falls. — Thus  named  because  the  In- 
dians used  baskets  for  flsh.  They  called  these 
baskets  "Ilthe-Kapc,"  meaning  kettle.  A  fur- 
ther signlllcancc  is  that  the  falls  boll  like 
water  in  a  kettle. 

JIarcu». — Named  for  Marcus  Opi>enheinier 
who  flle<l  a  homestead  there. 

Ucycrt  FallH. — Named  for  I>outher  Walden 
Meyers,  who  tcmk  possession  in  June  1806, 
having  leased  Hudson's  Bay  mill  pro|ierty. 

Uotrii  Lake. — So  named  because  Chief 
Moses'  trilie  used  its  shores  for  cnnii>Kroun<l. 

A' cupr/rm.- -An  Indian  name  meaning  a 
large  ineadnw  lH>siile  a  stream. 

Oilcaiioi>aii.- -Trilie  of  Indians.  Means  ren- 
dezvous. 

OfMofc.— From  Indian  "Omache,"  meaning 
gn-nt  nie<llcine,  referring  to  the  suppow<l  cura- 
tive qualities  of  Ijike  Onuik. 

I'anro.  A  name  liestowe<l  by  Virgil  Gay 
IhiKue,  liK-atlim  engineer  of  the  Northern  I'a- 
rinc    Railroad.     Because   he   hod    read   of   a 


town  in  Mexico  that  was  hot,  dusty,  and  dis- 
agreeable, he  gave  the  same  name  to  this  site. 
Another  story  is  that  Harry  McCartney  (as- 
sociated with  IJogue)  named  It  by  way  of  con- 
trast. I'asco  was  the  flattt»st,  hottest  phi''' 
lie  had  found  while  Cerro  de  Pasco,  Peru,  \\;i- 
tlie  highest  and  coldest  place  be  bad  ever 
seen. 

Pend  Oreille. — This  name,  which  means  ear- 
bobs,  was  given  by  the  French  to  the  Indians 
who  wore  pendants  from  the  ears. 

Soap  Late— So  named  because  the  water  Is 
very  soapy. 

Spokane. — An  Indian  tribe.  The  name 
means  children  of  the  sun. 

Steamboat  Rock. — So  named  because  the 
rock  resembles  a  steamboat. 

Washtuena. — Named  for  a  Palouse  Indian 
Chief. 

Wenatchee. — An  Indian  name  meaning 
"river  issuing  from  a  canyon." 

Yakima. — The  nnnie  of  an  Indian  tribe. 
There  are  many  meanings — black  bear,  pe<ipli' 
of  the  narrow  river,  and  lake  water. 

The  SiHikane  Chronicle  gives  a  brief  list  of 
additional  names  of  places  in  the  State  of 
Washington  which  were  derived  from  the  In- 
dians.   This  list  is  as  follows : 

Asotin  County. — From  an  Indian  word  for 
•'eel  creek." 

Chehalit. — From  a  Chinook  Indian  word 
meaning  "beaver." 

Clallam.- — An  Indian  word  for  "strong 
people." 

Kitsap  County. — Named  after  an  Indinn 
Chief,  the  word  "Kitsap"  meaning  "brave." 

The  Pend  Oreille  River.    Looking  down- 
stream at  the  outlet  of  Z  Canyon 
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The  east  rapids  on  the  Columbia  River  at 
Kettle  Falls,  Washington 


Kittitas  County. — From  an  Indian  word 
meaning  "gray  gravel  banli." 

Skamania  County. — From  an  Indian  word 
meaning  "swift  water." 

Deschutes  Project,  Oregon^ 

Agency  Plains. — So  called  because  they  were 
near  the  agency  of  the  Warm  Springs  Indian 
Reservation. 

Bend. — For  the  greater  part  of  its  course 
the  Deschutes  River  is  in  a  canyon  with  walls 
so  steep  as  to  make  access  to  the  water  diffi- 
cult. At  a  point  on  the  river,  however,  where 
now  the  Brooks-Scanlon  Co.  mills  stand,  the 
river  was  out  of  its  canyon  walls  and  bordered 
by  a  meadow.  Early  travelers  sought  this 
spot  on  the  river  after  crossing  the  desert  to 
graze  and  water  their  stock.  Thence,  proceed- 
ing south  they  went  up  a  hill  from  which 
point,  looking  back,  they  saw  a  bend  in  the 
river.  This  they  called  Farewell  Bend, 
which  name  has  since  been  shortened  to  Bend. 

Crane  Prairie. — So  called  because  of  the 
number  of  cranes  found  in  the  vicinity. 

Deschutes. — In  the  fur-trading  period  be- 
ginning in  the  twenties  of  the  past  century  the 
name  Riviere  des  Chutes  was  given  to  the 
river.  Fremont  in  his  report  of  his  explora- 
tion in  1843  called  it  simply  Fall  River. 
McArthur  favors  the  theory  that  the  river 
was  given  the  name  because  it  flowed  into  the 
Columbia  just  above  The  Chutes  or  The 
Dalles.  The  belief  of  Robert  W.  Sawyer,  edi- 
tor of  The  Bend  Bulletin,  is  that  the  name 
Deschutes,  or  River  of  the  Falls,  was  based  on 
the  fact  that  there  were  many  falls  in  its 
course  to  the  Columbia. 

Madras. — Named  by  United  States  postal 
authorities,  probably  from  the  city  in  India  by 
the  same  name. 

Redmond. — Named  for  Frank  T.  Redmond, 
who  settled  near  the  present  site  of  the  town 
in  1005. 

Wickiup. — This  is  an  old  stockman's  name 
for  a  point  of  the  Deschutes  River  south  of 
Crane  Prairie.  The  place  was  a  camping 
ground  for  Indians  who  gathered  there  to 
hunt  and  fish  in  the  fall.  They  left  their 
wickiup  poles  standing,  which  gave  the  place 
its  name.  (Note. — A  wickiup  is  a  loosely 
constructed  hut  made  of  boughs  of  trees  inter- 
laced, used  for  the  time  being  by  some  tribes 
and  left  standing  when  abandoned  ;  opposed  to 
teepee  or  wigwam. — New  Standard  Dic- 
tionary.) 

Sun  River  Livestock 

LIVESTOCK  on  the  Sun  River  project,  Mon- 
tana, is  in  good  shape,  with  a  demand  for  good 
dairy  cattle. 


'  Except  where  otherwise  stated  the  information 
concerning  the  derivation  of  the  several  project 
feature  names  in  this  list  was  found  in  McArthur's 
Oregon   Geographic  Names. 


Grassy  Lake  Reservoir  Completed 

GRASSY  LAKE  storage  reservoir,  in  north- 
western Wyoming,  was  completed  late  in  Feb- 
ruary and  brings  the  total  number  of  Federal 
Reclamation  reservoirs  now  in  operation 
throughout  the  West  to  72.  TwV)  more.  Crane 
Prairie  on  the  Deschutes  project,  Oregon,  and 
Vallecito  on  the  Pine  River  project,  Colorado, 
are  expected  to  be  added  this  year. 

Although  Grassy  Lake  is  comparatively  a 
small  reservoir,  with  a  maximum  storage  ca- 
pacity of  only  15,200  acre-feet,  its  addition  is 
regarded  as  very  helpful  to  the  Upper  Snake 
River  region,  which  has  been  laboring  under 
inadequate  irrigation  supplies.  During  the 
past  few  weeks  it  has  accumulated  1,305  acre- 
feet,  or  425,000,000  gallons  of  much  needed 
water  for  irrigating  Upper  Snake  River  farm 
lands,  with  present  indications  of  enough  snow 
on  the  drainage  basin  to  fill  it  this  spring. 

The  71  Bureau  of  Reclamation  reservoirs  in 
operation  at  the  beginning  of  the  year  had  a 
total  storage  capacity  of  29,818,772  acre-feet, 
or  nearly  1  trillion  gallons.  Water  storage  on 
all  Reclamation  projects  this  year  is  2,628,631 
acre-feet  lower  than  at  the  beginning  of  1939, 
however,  despite  the  entrance  into  active 
service  of  four  other  new  reservoirs  during 
the  1939  season.  The  decrease  is  due  pri- 
marily to  a  summer  drought  in  many  parts  of 
the  West  more  severe  than  any  since  1934, 
and  a  fall  drought  worse  than  any  ever  re- 
corded by  the  Weather  Bureau. 

The  four  new  reservoirs  which  first  saw 
service  during  1939  were :  Fresno  on  the  Milk 
River  project,  Montana ;  Boca  on  the  Truckee 
River  project,  California-Nevada ;  Seminoe  on 
the  Kendrick  project,  Wyoming ;  and  Bartlett 
on  the  Salt  River  project,  Arizona.  They 
added  1,334,673  acre-feet,  bringing  the  total 


capacity  of  all  Federal  Reclamation  reservoirs 
at  the  beginning  of  1940  to  60,272,640  acre-feet. 

The  effect  of  continued  drought  years  and 
the  small  run-off  from  mountain  streams  has 
been  felt  in  a  large  part  of  the  West,  and  the 
additional  reservoirs  completed  in  time  to  help 
out  during  the  1939  season  were  very  welcome. 
In  one  instance,  that  of  Bartlett  Reservoir  on 
the  Verde  River  in  Arizona,  the  new  reservoir 
actually  saved  the  day  for  the  irrigators. 
Bartlett  accumulated  enough  water  within  120 
days  after  the  completion  of  the  dam  to  war- 
rant general  rejoicing  among  the  Salt  River 
Valley  water  users,  plagued  by  water  shortage. 

Despite  the  extended  droughts  throughout 
the  West,  Belle  Fourche  in  South  Dakota  was 
the  only  Reclamation  project  that  experienced 
serious  water  shortage  in  1939. 

Yuma  Project  Crops 

HARVESTING  of  lettuce,  carrots,  and  cab- 
bage on  the  Yuma  project  continued  during 
February  at  an  accelerated  rate.  Picking  of 
the  1939  season's  cotton  crop  was  completed 
early  In  the  month.  Seven  bales  of  cotton 
were  ginned  on  the  project,  making  the  sea- 
son's total  3,748  bales,  of  which  179  were 
from  the  Gila  project.  Many  flax  fields  were 
in  bloom  at  the  close  of  the  month,  and  canta- 
loupes and  watermelons  had  been  planted. 

Conservation  Bulletins, 
Department  of  the  Interior 

BULLETIN  NO.  1 :  Attracting  Birds,  Bureau 
of  Biological  Survey.  Bulletin  No.  2 :  Farm- 
er's Irrigation  Guide,  Bureau  of  Reclamation. 
Bulletin  No.  3:  Wild  Life  Conditions  in  Na- 
tional Parks,  National  Park  Service. 
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Power  Production  at  Boulder  Power  Plant 

Increasing  Rapidly 


By  IRVING  C.  HARRIS,  Director  of  Pouer 


TUE  Urst  main  generating  unit  of  the  Boalder 
power  plant  went  Into  regular  service  on 
October  22,  1930.  The  construction  forces 
wore  under  much  pressure  to  get  this  unit 
into  operation  at  the  earliest  possible  date. 
This  was  due  to  the  rapidly  growing  demand 
for  electrical  energy  in  soulliern  California. 
At  the  present  time,  eight  82,500  and  one 
40,000-kilovolt-ampere  generating  units  are  in 
regular  service.  Tliroughout  the  entire  pe- 
riod of  the  Installation  of  the  nine  units,  the 
dcmiind  was  such  that  the  several  units  had 
to  be  installed  as  rapidly  as  possible  to  meet 
the  nce<ls  of  the  power  contractors.  In  the 
case  of  the  last  two  units  installed,  each  was 
put  into  service  under  full  load,  24  hours  a 
day,  3H  days  a  month,  as  soon  as  it  wa.s  ready 
for  regular  service. 

The  several  units  of  the  plant  were  put  into 
operation  on  the  following  dates : 

Unit  N-2,  October  22,  IKJC. 

Unit  N-4,  November  14,  1830. 

Unit  N-1,  December  28.  1030. 

Unit  N-3,  March  18,  1937. 

Unit  A-8.  August  16,  1937. 

Unit  N-5,  June  26,  1938. 

Unit  N-e,  August  31.  1938. 

Unit  A-7,  June  19,  1939. 

Unit  A-6,  September  12.  1939. 


Units  A-6  and  A-7  supply  energy  to  the 
Southern  California  Edison  Co..  Ltd.  The 
company's  other  sources  of  energy  consist  of 
a  number  of  large  hydroelectric  plants  on 
streams  In  the  Sierra  Nevada  Mountains,  a 
number  of  small  plants  on  streams  in  the 
Sierra  Madre  and  San  Itemardino  Moinitains 
of  southern  Californin.  and  a  large  steam 
power  plant  at  Long  Beach,  Calif. 

The  company  serves  consumers  in  seven 
counties  of  southern  California.  There  is  an 
interconnection  between  the  systems  of  the 
Edison  Co.  nnd  the  Pacific  Gas  &  Electric  Co., 
through  the  system  of  the  latter's  subsidiary, 
the  San  Joaquin  Light  &  Power  Corporation, 
by  means  of  which  energy  may  be  inter- 
chnngcfl  between  the  systems  as  iieetled  to 
make  up  for  shortages  and  to  dispose  of  sur- 
pluses to  the  best  advantage. 

The  snowfall  during  the  winter  of  1938-39 
on  the  watersheds  of  the  streams  in  Cali- 
fornia was  much  below  normal,  resulting  in 
a  water  shortage  and  a  consequent  shortage 
of  hydroelectric  power  in  that  State.  This 
greatly  increased  the  amount  of  energy  that 
had  to  be  generated  by  the  available  steam 
power  generating  plants.  Uniler  the  terms  of 
its  contract  with  the  Government,  the  fklison 
Co.  is  obllgatiHl  to  commence  taking  energy 


from  the  Boulder  pwver  plant  on  Jiue  1. 1940. 
The  growth  of  the  company's  load  and  antici- 
pation of  the  possibility  of  a  power  shortage 
caused  it  to  request  that  facilities  for  fur- 
nishing energy  to  it  be  made  ready  for  service 
many  months  in  advance  of  that  date.  As  it 
became  apparent  that  there  would-be  a  serious 
water  shortage  and  consequent  power  short- 
age during  the  year  1939.  the  completion  of  the 
installation  of  the  two  units  for  supplying  the 
Edison  Co.,  at  its  request,  was  speeded  up 
as  much  as  conditions  would  permit  with 
the  result  that  the  first  unit  was  ready  for 
service  on  June  19  and  the  second  on  Septem- 
ber 12. 

The  first  unit,  A-7,  was  put  under  full  load 
very  quickly  and  from  the  date  of  starting. 
June  19  to  December  31.  1939.  generated  363,- 
200,000  kilowatt-hours,  an  average  load  of 
77,610  kilowatts  and  a  load  factor  of  94.1 
l)ercent.  The  second  unit.  A-0.  was  operated 
in  a  similar  manner  nnd  generated  207.760,000 
kiiowatt-hours  between  the  date  of  starting, 
September  12  and  December  31,  1939,  an  aver- 
age load  of  83,200  kilowatts  or  0.8  percent 
over  its  rating  of  82,500  kilowatts  at  100  per- 
cent power  factor.  It  is  doubtful  if  any  other 
hydroelectric  units  in  the  world  have  gener- 
ate<l  as  much  energy  within  the  same  length 
of  time  after  first  placing  in  service. 

Of  the  energy  generated  by  these  two  units 
during  this  period  a  large  proportion  of  it  has 
been  used  to  comjiensate  for  a  like  quantity 
of  energy  furnished  by  the  Olison  Co.  to  the 
Pacific  Gas  &  Electric  Co.,  through  Its  sub- 
sidiary, the  San  Joaquin  Light  &  Power  Cor- 
iwratlon,  from  certain  of  the  Edison  Ca's 
plants  at  the  northern  end  of  the  Bdlnm  Co.'s 
system.  Thus  it  has  been  that,  by  exchange, 
energy  goneratwl  at  Boulder  jxtwer  plant  has 
l)een  useii  in  large  amounts  to  relieve  the 
|)Ower  shortage  In  central  and  northern  as 
well  as  in  84)uthern  California. 

The  growth  of  the  power  load  on  Boulder 
jiower  plant  from  the  beginning  of  operation 
to  the  end  of  the  year  1939  is  shown  by  the 
following  figures: 

Total  generatiott  in  kiloiealt-houni 


i!i.tl  -      123.098,000 

i.'t  months) 
ll«7-.  1.180.143.000 


1938-.  1,622.627.000 
1039..  2.0O7,a'l2,()OO 


Arizona  wing  looking  upstream,  show- 
ing units  A-?,  A-7,  and  A-8  in  opera- 
tion; A-6  being  painted 
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Arizona  wing  looking  downstream, 
showing  units  A-6  and  A-7  in  operation. 
Fifty-five  thousand  kilovolt-ampere  trans- 
former being  assembled  in  foreground 


The  peak  loail  on  the  plant  during  the  year 
1939  was  589,200  kilowatts  on  November  29. 

On  January  1,  1910,  the  water  surface  ele- 
vation of  Lake  Mead  was  substantially  the 
same  as  on  January  1,  1939,  being  only  1.13 
feet  lower.  During  January,  February,  and 
March  1939,  about  1,500,000  acre-feet  of  water 
were  discharged  for  flood  control  purposes  in 
anticipation  of  a  large  run-off  from  the  water- 
shed. The  prospects  for  the  1940  run-off  are 
such  that  it  is  improbable  that  much,  if  any. 
water  will  be  evacuated  from  the  reservoir 
for  flood  control  purposes  only ;  and,  as  of 
Februarj'  15,  1940,  the  storage  in  Lake  Mead 
is  600,000  acre-feet  greater  than  it  was  on  the 
same  date  last  year.  The  total  storage  on 
February  15,  1940,  was  22,320,000  acre-feet. 
Even  though  the  water  supply  and  consequent 
power  supply  in  the  State  of  California  should 
be  deficient  during  the  coming  year  as  it  was 
during  the  past  year,  and  even  if  the  inflow 
to  Lake  Mead  should  be  below  normal  during 
the  current  year,  as  it  was  during  the  past 
year,  there  will  be  an  abundance  of  water  for 


all  power  requirements  and  for  irrigation  in 
the  areas  that  receive  water  from  Colorado 
Uiver  below  the  dam.     The  experience  of  the 


past  year  has  furnished  a  very  significant  in- 
dex of  the  wide  spread  of  the  benefits  of  the 
project. 


The  1940  Census  of  Population 


THE  greatest  fact-finding  undertaking  in  the 
Nation'.s  history  is  slated  to  take  place  in 
April,  when  the  Sixteenth  Decennial  Census 
of  the  population  of  the  United  States  will 
bo  conducted.  The  year  1940  brings  the  one 
hundred  and  fiftieth  anniversary  of  census- 
taking  in  America,  which  began  in  1790,  as 
provided  by  article  I,  section  2,  of  the  Consti- 
tution. This  year's  version  of  the  census, 
however,  is  a  far  cry  from  the  initial  counting 
when,  after  a  year  and  a  half  of  work  by  the 
United  States  marshals  who  conducted  the 
original  enumeration.  Congress  was  informed 
that  the  population  of  the  country  was  some- 
what under  4,000,000,  the  numbers  being  re- 
ported by  States  to  provide  a  basis  for  appor- 
tioning membership  in  the  House  of  Repre- 
sentatives. 

This  April,  120,000  census  enumerators  will 
visit  32,000,000  families,  to  enumerate  the  Na- 
tion's estimated  132,000,000  population,  and  to 
usk  a  series  of  questions  designed  to  give  the 
facts  which  will  provide  illuminating  data  on 
problems  which  have  become  particularly 
pressing  in  the  last  decade.  Vital  new  sta- 
tistical knowledge  will  be  developed  on  edu- 
cation, mass  migration,  employment,  unem- 
ployment, occupation,  and  wage  and  salary  in- 
come, and  by  means  of  modern  computing  de- 
vices,   preliminary    summaries   of    the   basic 


facts  will  be  made  available  at  an  early  date. 

A  count  of  the  population  and  its  distribu- 
tion remains  the  basic  purpose  of  the  inquiry, 
but  in  line  with  the  axiom,  "New  times,  new 
problems,"  the  schedule  of  questions  covers  a 
broader  field  than  could  have  been  foreseen  in 
1790. 

There  are  separate  columns  for  recording 
the  answers  to  each  of  33  questions  on  the 
general  population  schedule.  Of  these  ques- 
tions the  average  person  is  not  likely  to  have 
to  answer  more  than  half.  In  addition,  there 
are  IC  columns  of  questions  for  a  5-percent 
sample  of  the  population.  The  general  ques- 
tions on  the  population  schedule  are  as 
follows : 

For  All  Persons  Enumerated 

Location. 

1.  Street,  avenue,  road,  etc. 

2.  House  number  (in  cities  and  towns). 

Household  data. 

3.  Number  of  household  in  order  of  visitation 
(enumerator's  record). 

4.  Home  owned  or  rented. 

5.  Value    of   home,    if    owned,    or    monthly 
rental,  if  rented. 

6.  Does  this  household  live  on  a  farm? 


Name. 

7.  Name  of  each  person  whose  usual  place  of 
residence  on  April  1,  1940,  was  in  this 
household. 

Relation. 

8.  Relationship  of  this  person  to  the  head  of 
the  household,  as  wife,  daughter,  father, 
mother-in-law,  grandson,  lodger,  lodger's 
wife,  servant,  hired  hand,  etc. 

Personal  description. 

9.  Sex — male  or  female. 

10.  Color  or  race. 

11.  Age  at  last  birthday   (ago  in  months  for 
children  under  1  year  old). 

12.  Marital  status — single,  married,  widowed, 
or  divorced. 

Education. 

13.  Attended  school  or  college  any  time  since 
March  1,  1940? 

14.  Highest  grade  of  school  completed. 

Place  of  birth. 

15.  (a)  If  born   in   the   United   States,   give 

State,  Territory,  or  possession, 
(b)   If  foreign  born,  give  country  in  which 
birthplace  was  situated  on  January  1, 
1937. 
(Continued  on  page  109) 
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Parapet  Wall  on  Agency  Valley  Dam 


By  HENRY  L.  LUMPEE,  Vale  Project,  Oregon 


AN  outstanding  example  of  rock  masonry,  the 
ancient  art  that  moved  civilization  from  caves 
and  twig  huts  to  stone  temples  and  palaces, 
recently  has  been  completed  on  the  Vale  proj 
ect  in  Oregon  by  the  Bureau  of  Reclamation 
in  cooperation  with  the  Civilian  Conservation 
Corps. 

The  structure  takes  the  form  of  a  massive 
parapet  wall  31^  feet  high  extending  1,782 
foot  along  the  upstream  crest  of  the  Agency 
Valley  Dam  across  the  North  Fork  of  the 
Malheur  Itiver  at  Beulali.  Its  thickness  is  18 
inches,  and  at  16-foot  intervals  along  its  crest 
rise  rectangular  crowns  of  rock  masonry  8 
inches  high  and  4  feet  in  length,  securing  a 
bold  and  interesting  outline. 

The  stnicture  is  composed  of  dark  gray,  very 
hard,  basalt  rock,  of  rough  texture.  E^ch 
rock  used  was  hand  cut,  trimmed,  and  fitted 
in  place  with  painstaking  care.  £^ch— and 
there  are  thousands — fits  exactly  right.  The 
stones  are  mortared  together  with  natural 
color  cement  pointed  by  half-round  %-inch 
beads.  Occasionally  throughout  the  wall  ap- 
Iiear  lighter  gray  rocks.  These,  combined 
with  the  lines  and  color  of  the  finely  beaded 
Joints  and  the  dark  of  the  mass  of  the  wall 
rixlng  above  the  rock  riprap  of  the  upstream 
and  downstream  slopes  of  the  dam,  offer  an 
arresting  color  combination.  Undoubtedly  it 
is  ontclassed  by  few  if  any  similar  structures 
In  fine  appearance  and  careful  workmanship. 


The  structure  was  built  by  C.  C.  C.  enrollecs 
attached  to  Camp  BR-45,  Company  551,  Vale, 
working  from  a  si^e  camp  at  Beulah.  The 
average  size  of  the  crew  was  49  enrollees.  In- 
cluding a  leader  and  three  assistant  leaders, 
supervised  by  n  spike  camp  superintendent, 
one  stone  mason,  and  Vvo  subforemen.  A 
nearly  complete  change  in  enrollee  personnel 
occurred  sis  times  during  construction. 

Excavation  for  the  foundation  was  carried 
on  with  pick  and  shovel  to  a  depth  and  width 
of  3  feet.  Generally  speaking,  the  entire  ex- 
cavation wos  completed  before  laying  of  rock 
was  begun. 

Stone  was  secured  from  a  quarry  developed 
for  the  purpose  approximately  one-half  mile 
distant  from  tlie  east  abutment  of  the  dam. 
The  quarry  appears  In  the  center  middle  dis- 
tance of  the  comprehensive  photograph  of  the 
dam  accompanying  this  article.  Small  rocks 
were  pried  loose  by  crowbars  and  picks. 
Other  rock  excavation  was  accomplished  by 
an  nD-7  Caterpillar  diesel  tractor.  Boulders 
were  moved  by  a  cable  attached  to  this  ma- 
chine. No  dynamite  was  used.  Six  enrollees 
were  on  duty  at  the  quarry. 

The  selected  stone  was  hauled  to  the  con- 
struction site  In  dump  trucks  and  stone  boats. 
The  trucks  hauled  the  small  rocks  and  drew 
the  stone  boats  loaded  with  larger  stones.  A 
Cletrac  20-horsepower  gasoline  tractor  also 
was  used  to  haul  stone  boats,  which  n«re  con- 
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structed  of  14 -Inch  steel  sheets  and  were  8 
feet  long  by  6  feet  wide.  Three  enrollees 
loaded  the  stone  by  hand;  upon  arrival  at 
the  dam  It  was  delivered  at  points  where 
needed. 

The  rocks  placed  in  the  parapet  wall  were 
shaped  by  hammer  and  chisel.  All  enrollees 
doing  this  work  wore  goggles  to  protect  their 
eyes  from  flying  stone  fragments.  A  cement 
and  sand  mortar  was  used  to  bind  the  stone 
together.  Cement  was  shipped  in  carload  lots 
from  Lime,  Oreg.,  to  Juntura,  in  the  same 
State,  and  there  hauled  by  truck  a  distance 
of  15  miles  to  Beulah.  The  sand  used  was 
obtained  from  the  Government  pipe  plant  near 
Nyssa,  Oreg.  It  is  called  the  Snake  Kiver 
sand  and  was  hauled  a  distance  of  102  miles  by 
dump  trucks  to  the  work  site. 

Throughout  the  Job  from  100  to  200  feet  of 
wall  were  under  construction  at  a  time.  The 
great  majority  of  the  enrollees  at  the  spike 
camp  were  given  an  opportunity  to  participate 
in  the  laying  of  the  rock;  however,  the  fin- 
ishing top  rock  and  the  crowns  were  placed 
by  members  of  the  crew  who  had  shown  the 
greatest  ability  in  stone  masonry.  Top  rock 
and  rock  for  crowns  were  carefully  shaped 
on  all  six  sides  before  placement. 

Rains  stained  portions  of  the  wall  with  run- 
ning cement.  The  stains  were  afterwards  re- 
moved by  use  of  a  muriatic  acid  wash,  and  the 
Joints  pointed,  as  heretofore  mentioned,  with 
half-round  beads  of  natural  color  mortar. 

During  freezing  weather,  construction  was 
carried  on  under  a  canvas  wall-tent  100  feet 
long  and  12  feet  wide.  The  tent  was  set  up 
over  the  work  in  progress  and  the  mortar 
mixed,  placed,  and  allowed  to  dry  within  its 
protection.  The  tent  was  heated  by  large 
wood-btirning  stoves.  Incidentally  fuel  was 
driftwood  salvaged  by  the  enrollees  from 
Agency  Valley  Reservoir. 

The  engineering  staff  of  the  project  olllre  at 
Vale  gave  lines  and  grades,  blue  tops,  and 
alinenient  points,  for  the  work  as  needed. 
Steel  wires  and  chalk  lines  stretched  to  grade 
and  alinenient  guided  the  construction. 

rnrallellng  the  parapet  wall  and  30  feet 
from  it  along  the  roadway  on  the  crest  of  the 
dnm  a  small  curb  wall,  1  foot  in  height  and 
width,  was  coiislnict(-4l  after  cimipletion  of 
the  parallel  wall.  Construction  methods  and 
ninterials  were  exactly  like  those  employed 
III  building  the  larger  parajiet  wall.  The  curb 
wall,  however,  has  no  crowns. 

Approximately  200  CCC  enrollee*  recetred 


CCC  enrollees  constructing  top  course  of 
parapet  wall 
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Completed  parapet  and  curb  walls  con- 
structed by  CCC  enroUees,  looking  east 
from  west  abutment.     Rock  quarry  in 
background 


training  in  rocli  masonry  while  tlie  worl£  on 
the  parapet  and  curb  walls  was  in  progress, 
and  as  a  result  at  least  a  few  of  them  may 
be  expected  to  find  employment  in  the  rock 
masonry  trade. 

Total  man-days  expended  on  the  work 
amounted  to  13,330.  Cost  in  CCC  funds  al- 
lotted to  the  Vale  project  was  $15,388.58,  of 
which  $1,866.77  was  for  superintendence  and 
accounts.  Work  was  begun  in  April  1938,  and 
completed  in  November  1939. 

The  walls  were  built  under  the  direction 
01  C.  C.  Ketchum,  Regional  Director  of  the 
Vale  project,  and  Robert  E.  Hill,  superintend- 
ent of  Camp  BR-45.  George  W.  Baker  and 
Carlton  Meredith  for  different  periods  each 
acted  as  superintendent  of  the  spike  camp  at 
Beulah,  and  Howard  Featherston  was  the 
stone  mason.  James  McDonald  and  John  P. 
Cleary  were  employed  as  subforemen. 


Irish  Cobbler  Potatoes  on  the  Grand  Valley  Project 

By  H.  D.  FINCH,  Mesa  County  Extension  Agent 


POTATOES  were  developed  as  an  Industry  on 
the  Grand  Valley  project  in  Colorado  in  the 
early  twenties  to  hit  an  early  market  ahead 
of  any  midwestern  producing  sections.  Now 
from  2,000  to  3,000  acres  are  grown  annually 
and  are  marketed  beginning  in  July. 

Outstanding  among  the  accomplishments  of 
the  settlers  of  this  project  are  the  raising  of 
a  single  variety  of  potatoes  for  the  district, 
the  establishment  of  seed  plots,  control  of  dis- 
eases, and  the  marketing  program. 

In  the  early  twenties  many  varieties  were 
grown,  including  Downings,  Cobblers,  Tri- 
umps,  and  others.  But  it  soon  became  appar- 
ent that  the  Irish  Cobbler  was  the  best  variety 
for  the  project.  Consequently,  the  only  va- 
riety grown  and  marketed  in  carlots  today  is 
the  Irish  Cobbler.  This  makes  it  possible  to 
conduct  a  seed-improvement  program  on  this 
variety  and  to  develop  a  uniform  market  for 
the  xwtatoes.  In  time  as  new  varieties  are 
evolved,  there  may  be  discovered  some  other 
variety  which  will  prove  better.  Tests  are 
being  run  each  year  for  comparisons  in  yield 
and  quality  but  up  to  the  present  time  none 
has  excelled  the  Irish  Cobbler. 

From  the  start  of  potato  growing  on  the 
project  it  was  recognized  that  a  seed-improve- 
ment program  was  necessary.  Tests  with  cer- 
tified northern-grown  seed  proved  helpful  In 
increasing  yields.  The  seed  plot  was  intro- 
duced and  recommended  to  all  growers.  Cer- 
tified seed  potatoes  were  planted  on  a  small 


plot  on  each  farm.  The  potatoes  harvested 
from  the  plot  were  placed  in  a  storage  cellar 
on  the  farm  to  be  used  the  following  year  as 
seed  in  commercial  planting.  Now  over  90 
percent  of  the  commercial  potato  growers  on 
the  project  use  seed  plots.  In  this  way,  our 
commercial  crop  is  just  1  year  away  from 
certified  seed. 

Diseases  that  must  be  controlled  in  grow- 
ing potatoes  on  this  project  are  Psyllid,  Bac- 
terial Wilt,  Fusarium  Wilt,  Black  Leg,  and 
Rhizoctonia.  Psyllids  were  discovered  in  the 
late  twenties.  In  place  of  1,000  cars  of  pota- 
toes being  shipped  from  this  valley,  only  two 
cars  were  shipped  in  1927.  This  was  a  com- 
plete shut-down  from  an  unknown  cause, 
though  the  trouble  had  first  appeared  in  the 
seed  plots  in  1926. 

In  1928  Richards  of  Utah  discovered  an  in- 
sect, named  "Psyllid."  This  small,  flat,  leaf- 
like insect  found  on  the  underside  of  the 
leaves  was  very  hard  to  see  because  it  was  the 
same  color  as  the  leaves  and  did  not  move. 
In  about  12  days  a  dozen  of  these  insects  would 
completely  kill  a  plant.  The  next  year  farm- 
ers put  out  experiments  and  found  that  lime- 
sulphur  spray  applied  at  the  proper  time  dur- 
ing the  season  gave  complete  control  of  this 
insect.  Since  that  year  there  has  never  been 
any  appreciable  damage  from  Psyllid. 

Bacterial  Wilt  is  the  most  serious  potato 
trouble  now  known  to  us.  It  is  serious  because 
control  is  so  diflicult.    The  Grand  Valley,  how- 


ever, has  succeeded  thus  far  in  keeping  it  out 
of  the  area  by  keeping  out  seed  containing  the 
disease  insofar  as  this  is  possible. 

Bacterial  Wilt,  locally  known  as  "zip"  is 
caused  by  the  presence  of  two  or  more  bac- 
terial organisms.  The  Bacterial  Wilt  organism 
alone  will  not  cause  trouble  but  when  it  is 
associated  with  Fusarium,  for  instance,  or 
other  specific  organisms,  break-down  occurs. 
This  breakdown  appears  in  a  ring  about  three- 
eighths  of  an  inch  inside  the  skin.  A  soft  rot 
follows  either  outside  or  inside  from  this  ring. 
The  break-down  is  so  rapid  that  in  2  or  3 
days  juice  from  the  potatoes  drips  from  the 
sack.  Control  thus  far  is  in  the  experimental 
stage  and  sanitary  precautions  are  being  ad- 
vised In  the  matter  of  seed  selection,  seed 
treatment,  and  other  cultural  practices. 

Bach  year  Fusarium,  Black  Leg,  and 
Rhizoctonia  appear  in  small  infestations  but 
have  never  become  serious  because  of  the  pro- 
tection afforded  by  our  seed  plot  program. 
These  diseases  can  be  controlled  by  proper 
seed  selection  and  seed  treatment. 

The  Cobblers  are  marketed  in  carlot  quan- 
tities beginning  just  after  the  Fourth  of  July. 
Two-thirds  of  the  crop  are  marketed  through 
a  cooperative  association,  the  Fruita  Potato 
Growers  Association.  This  association  mar- 
kets the  potatoes  through  the  Colorado  Potato 
Exchange,  a  sales  cooperative  made  up  of 
local  grower's  associations. 
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New  Interior  Department  Officials 


Alvin  J.  Wirtz,  Under  Secretary  of  the  Interior 


Alfred  Florian  Beiter,  Assistant  to  the  Secretary  of  the  Interior 


ALVIN  J.  WIRTZ,  whose  appointment  as 
Under  Secretary  of  the  Interior  on  January  2, 
IWO,  was  announced  by  Secretary  of  the  In- 
terior Harold  L.  Icke».  was  formerly  assocl- 
atwl  with  the  law  Arm  of  Powell,  Wlrtz,  Rau- 
hut  k  Oldeon,  of  Austin.  Tex.  Born  May  24, 
1888,  at  Columbus,  Tex.,  his  early  education 
was  obtained  In  that  city.  He  recelri^d  the 
bachelor  of  laws  degree  in  1910  from  the  Uni- 
versity of  Texas  and  practlce<I  law  suwes- 
slvely  in  Columbus,  Kaglc  Lake,  Segiiln,  and 
Austin  (all  In  Texas)  until  the  date  of  his 
pnwnt  ap|>ointment. 

Mr.  WIrtz  comes  to  the  Interior  Depart- 
ment with  a  reputation  as  on  ontstamlinK  and 
able  lawyer  and  a  Natlon-wlde  authority  on 
the  subjects  of  reclamation,  irriention,  flood 
control,  oil,  and  water  power. 

To  Under  Secretary  Wlrlz  has  been  aa- 
slKnetl  JurlMllction  over  the  National  Park 
Hervln-.  Bureau  of  Reclamation,  Bonnerlile 
project.  Bureau  of  Biological  Survey,  Bureau 
of  Fisheries.  Grazing  Service,  Bituminous  Coal 
Division,  and  the  United  State*  Board  of 
Geographic  Names. 


Secretary  Ickes  has  expressed  his  personal 
pleasure  at  the  appointment  by  President 
Rooeevelt  of  AlvIn  J.  Wirtz,  and  states  that 
"bis  liberal  outlook  and  years  of  Intimate 
association  with  activities  in  Texas,  designed 
to  conserve  the  natural  resources  of  that  area, 
fully  qualify  him  for  such  a  high  post  In  this 
Department." 

SECRETARY  HAROLD  L.  ICKES  an- 
nounced on  Jiinuury  24  the  apiraintment  of 
Alfre<l  F.  Ucltcr  of  New  York  as  A.<*NlHtant  to 
the  Secretary  of  the  Interior.  I'nill  his  new 
assignment  in  Interior,  Mr.  Beiter  served  as 
Special  Assistant  to  the  Administrator  of 
Public  Works.  He  is  a  fomuT  Memb«'r  of 
Congress,  serving  In  the  Houw  of  Rcpn-scnta- 
lives  for  0  years,  during  which  perio<l  he  tiMtk 
an  active  interest  in  reclamation,  conserva 
lion,  and  public-works  legislation. 

The  Secretary's  new  assistant  was  bom  in 
•  lan-nce.  N.  Y.,  July  7,  1803,  and  attended 
the  Wllllamsville  High  School  and  Niagara 
University.  He  was  elected  supervisor  of  the 
town  of  Amherst,  N.  T.,  In  1020  and  was  re- 


elected to  the  same  position  In  1981.  In  1032 
he  was  elected  to  the  Seventy-third  Congress 
and  subsequently  was  reelected  to  the  Seventy- 
fourth  and  Seventy-flfth  Congresses. 

Boulder  Tratismission 
Line 

THE  city  of  Ix>8  Angeles  has  completed  con- 
struction of  Its  third  transmission  line  from 
I»s  Angeles  to  Silver  Ijike,  near  Baker,  Calif., 
and  at  the  close  of  February  had  erecteil  80 
percent  of  the  steel  towers  between  Silver 
I^kc  and  Boulder  Dam. 

Klamath  Building 
Operations 

CONSIDERABLE  building  at  Klamath  Falls, 
Oreg.,  headquarters  of  the  Klamath  project, 
is  in  progress,  permits  totaling  more  than 
170,000  having  been  Issued  during  a  recent 
month. 
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The  1940  Census 

(Continued  from  page  105) 

(c)  Distinguish  Canada-French  from  Can- 
ada-English, and  Irish  Free  State 
(Eire)   from  Northern  Ireland. 

Citizenship. 

16.  Citizenship  of  the  foreign  born. 

R<  nidence  April  1,  1935. 

17.  In  what  city,  town,  or  village  having  2,500 
or  more  inhabitants  did  this  person  live 
on  April  1,  1935? 

18.  In  what  county? 

19.  In  what  State,  Territory,  or  foreign 
country? 

20.  On  a  farm?     (Yes  or  No.) 

For  Persons  H  Years  Old  and  Over 

Employment  status: 

21.  Was  this  person  at  work  for  pay  or  profit 
in  private  or  nonemergency  Government 
work  during  week  of  March  24-30?  (Yes 
or  No.) 

22.  If  not,  was  he  at  work  on,  or  assigned  to, 
public  emergency  work  (WPA,  NYA,  CCC, 
etc.)  during  week  of  March  24-30?  (Yes 
or  No.) 

23.  If  neither  at  work  nor  assigned  to  public 
emergency  work,  was  this  person  seeking 
work?     (Yes  or  No.) 

24.  If  not  seeking  work  or  at  work,  did  he 
have  a  job,  business,  etc?     (Yes  or  No.) 

25.  If  not  in  any  of  the  previous  employment 
status  groups,  indicate  whether  engaged  in 
home  housework,  in  school,  unable  to  work, 
or  other? 

20.  If  at  private  or  nonemergency  Govern- 
ment work,  number  of  hours  worked  dur- 
ing week  of  March  24-30,  1940. 

27.  If  seeking  work  or  assigned  to  public 
emergency  work,  duration  of  unemploy- 
ment up  to  March  30, 1940 — in  weeks. 

28.  Present  or  last  occupation,  trade,  profes- 
sion, or  particular  kind  of  work,  as  frame 
spinner,  salesman,  laborer,  rivet  heater, 
music  teacher,  or,  for  those  with  no  pre- 
vious work  experience,  new  worker. 

29.  Present  or  last  industry  or  business,  as 
cotton  mill,  retail  grocery,  farm,  ship- 
yard, public  school. 

St).  Class  of  worker  (present  or  last  work),  as 
wage  er  salary  worker  in  private  work  ; 
wage  or  salary  worker  in  Government 
work ;  employer ;  working  on  own  ac- 
count ;  unpaid  family  worker. 

31.  Number  of  weeks  worked  in  1939  (equiva- 
lent full-time  weeks). 

32.  Amount  of  money  wages  or  salary  re- 
ceived (including  commi-ssions)  during  12 
months  ending  December  31, 1939. 

^3.  Did  this  person  receive  income  of  $50  or 
^    more    from    sources    other    than    money 
wages  or  salary,  during  12  months  ending 
December  31,  1939?     (Yes  or  No.) 


To  be  enumerated  with  the  household  are 
persons  temporarily  absent,  such  as  students 
away  at  college.  "Be  sure  to  include  children 
under  1  year  of  age,"  the  enumerator  is  re- 
minded by  a  notation  on  the  schedule,  for  it 
has  been  found  that  the  person  reporting  often 
forgets  "the  baby." 

The  question  as  to  highest  grade  of  school 
completed  is  new  on  the  schedule,  replacing  a 
former  query  on  illiteracy,  which  has  dwindled 
to  insignificant  proportions  statistically. 

Also  being  asked  for  the  first  time  are  the 
questions  on  place  of  residence  5  years  ago, 
which  are  designed  to  measure  internal  mi- 
gration, such  as  movements  from  dust  bowl 
areas,  etc. 

In  reporting  on  occupation,  industry,  and 
class  of  worker,  those  with  a  job  will  specify 
their  present  status.  Those  seeking  work  will 
report  details  of  their  last  employment,  while 
a  separate  category  entitled  "new  worker" 
has  been  established,  in  the  words  of  Secre- 
tary of  Commerce  Hopkins,  "to  obtain  a  pic- 
ture of  the  number  of  young  people  who  have 
finished  their  schooling  in  recent  years  but 
have  been  unable  to  obtain  work  and  thus 
acquire  an  occupation." 

The  income  questions  are  an  important  ad- 
dition to  the  schedule.  The  answers,  when 
tabulated,  will  provide  valuable  information 
on  distribution  of  purchasing  power. 

Only  one  in  20  persons  will  be  asked  the 
following  additional  questions,  to  obtain  sta- 
tistical data  on  a  sample  basis,  concerning  sub- 
jects on  which  information  as  to  trends  often 
is  requested  of  the  Census  Bureau : 

For  All  Persons 

Place  of  birth  of  father  and  mother  (see  in- 
structions for  Question  15). 

36.  Father. 

37.  Mother. 

Mother  tongue. 

38.  Language  spoken  in  home  in  earliest 
childhood. 

Veterans. 

39.  Is  this  person  a  veteran  of  the  United 
States  military  forces ;  or  the  wife,  widow, 
or  under-1 8-year-old  child  of  a  veteran? 

40.  If  child,  is  veteran-father  dead?  (Yes  or 
No.) 

41.  War  01-  military  service. 

For  Persons  H  Years  Old  and  Over 

Social  security. 

42.  Does  this  person  have  a  Federal  Social 
Security  number?    (Yes  or  No.) 

43.  Were  deductions  for  Federal  Old-Age  In- 
surance or  Railroad  Retirement  made  from 
this  person's  wages  or  salary  in  1939? 
(Yes  or  No.) 

44.  If  so,  were  deductions  made  from  (1)  all, 
(2)  one-half  or  more,  (3)  part,  but  less 
than  half,  of  wages  or  salary? 


Usual  occupation,  industry,  and 
class  of  worker 

43.  Usual  occupation. 

46.  Usual  industry. 

47.  Usual  class  of  worker. 

For  All  Women  Who  Are  or  Have  Been 
Married 

48.  Has  this  woman  been  married  more  thaa 
once?     (Yes  or  No.) 

49.  Age  at  first  marriage. 

50.  Number  of  children  ever  born,  not  includ- 
ing stillbirths. 

The  supplementary  query  on  usual  occupa- 
tion, industry,  and  class  of  worker  is  distinct 
from  the  general  question  on  present  or  last 
occupation,  industry,  and  class  of  worker.  It 
is  designed  to  get  information  on  the  number 
of  persons  who  may  be  working  out  of  their 
usual  trade  or  profession. 

In  all,  the  average  person  will  spend  about 
15  minutes  answering  questions  of  the  enu- 
merator in  the  Population  Census  this  April. 

Already  under  ■nray,  since  January,  are  the 
censuses  of  business,  manufactures,  and  mines 
and  quarries.  To  be  conducted  in  April,  at 
the  same  time  the  census  of  population  is 
taken,  are  the  censuses  of  housing,  agriculture, 
and  drainage  and  irrigation. 

Elephant  Butte  Power 

THE  generation  of  power  is  a  new  phase  of 
the  Rio  Grande  project  development.  Ele- 
phant Butte  Dam  was  completed  by  the  Bu- 
reau of  Reclamation  in  1916  and  has  been  in 
continuous  operation  for  irrigation  ever  since. 
It  has  not  been  possible  to  develop  power 
because  the  water  had  to  be  stored  for  irriga- 
tion. Water  released  to  accommodate  the  de- 
mand for  irrigation  would  provide  only  sea- 
sonal or  dump  power  for  which  there  was  no 
market. 

By  the  construction  of  Caballo  Dam  down- 
stream a  regulating  reservoir  has  been  pro- 
vided which  will  allow  a  power  plant  at  Ele- 
phant Butte  to  operate  continuously,  thus  pro- 
viding firm  power  throughout  the  entire  year, 
while  the  recaptured  water  can  be  released 
from  Caballo  Reservoir  to  suit  irrigation  re- 
quirements. The  power  plant  at  Elephant 
Butte  Dam  will  have  a  total  installed  capacity 
of  27,000  kilovolt-amperes. 

Secretary  of  the  Interior  Harold  L.  Ickes 
recently  made  award  of  a  contract  to  the- 
Aluminum  Co.  of  America  for  the  purchase 
of  an  aluni'inum  conductor  and  accessories  for 
the  ($2-miIe  transmission  line  from  Elephant 
Butte  Dam  to  Las  Cruces,  N.  Mex.,  which  will 
put  electricity  generatetl  at  the  plant  on  farms 
and  homes  of  the  Rio  Grande  project  area. 

Boulder  Visitors 

VISITORS  to  the  Boulder  Dam  power  plant 
during  the  month  of  February  numbered 
13,639,  representing  an  excess  of  1,209  over 
the  number  of  visitors  in  January. 
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Potato  Testing  on  Uncompahgre  Project 

By  J.  P.  HARTMAN,  Montrose  County  Extension  Agent 


"ZIP"  is  a  local  Dame  given  to  a  bacterial 
disease  of  potatoes.  More  unlrereall.r  known 
as  bacterial  wilt  or  bacterial  ring-rot,  it  is 
still  "zip"  to  our  local  spuU  growers,  shippers, 
and  inspection  service.  The  flrst  severe  losses 
from  this  disease  were  in  1987,  when  it  was 
given  its  name.  At  harvest  time  growers  no- 
ticed rotten  or  decayed  tuliers  under  the  vines 
that  had  wilted  and  died  during  the  growing 
aeason.  Shippers  realized  its  importance  when 
some  of  their  cars  lost  grade  in  shipping.  A 
few  of  their  worst  curs  had  juice  running  out 
of  them  when  they  arrived  at  their  destina- 
tion ;  consequently,  severe  losses  occurred  and 
the  disease  acquired  the  truly  characteristic 
Dame,  "zip." 

Immediate  steps  were  taken  by  the  county 
agent,  growers,  and  shippers  to  secure  assist- 
ance from  the  experiment  station  of  the  C!olo- 
rado  Agricultural  College  in  helping  solve  the 
problem.  C.  H.  Metzher  and  W.  A.  Kruelzer 
responded  spending  considernble  time  visiting 
potato  fields,  examining  vine  and  tubers,  and 
discussing  the  problem  with  farmers.  Nu- 
merous samples  were  sent  to  the  college  and 
Mr.  Kruetzer  and  Eddie  Bodine  experimented 
with  them  during  the  winter  of  1937-38,  under 
greenhouse  conditions.  They  were  able  to 
Isolale  the  bacteria  that  caused  the  disease 
and  further  discovered  that  the  same  disease 
was  causing  lomes  and  poor  quality  potatoes 
in  nearly  all  commercial  potato-growing  areas 
In  the  United  States.  Some  potatoes  are 
shippi-d  in  here  in  the  late  spring  and  early 
summer  and  we  find  the  disease  in  these  pota- 
toes the  same  as  our  own.  We  were  able  to 
make  several  suggestions  to  growers  in  1938, 
from  the  observations  of  the  disease  in  1937, 
ami  wtiettier  or  not  these  suggestions  were 
used  by  growers  the  losses  for  1938  were 
materially  less. 

For  19B8.  we  decided  to  plant  several  plots 
to  test  the  value  of  treating  and  the  dlfTerent 
melliods  of  disinfecting  seed  potatoes,  as  well 
•s  to  lenrn  more  about  field  r<)n<iitions  of 
bacterial  wUt  in  infected  seed  tubers  and 
the  inoculation  of  clean  seed  with  the  wilt 
vines.  Varietal  tests  as  well  as  comparisons 
of  <-ertlfl<'d  and  unrertlfl<rd  seed  were  made. 
The  teat  plots  were  drawn  up  and  worked  out 
cooperatively  between  the  experiment  station 
of  tiie  Stale  college,  the  Extension  Service. 
local  shipping  asmicla lions,  ami  (lolato  growers. 

One  of  Um  flnt  tests  wns  planting  certified 
dlswias  free  seed  In  a  n<-ld  almost  100  percent 
Inferted  the  previous  year.  In  addition  to 
planting  the  certified  seed,  the  farmer  re- 
planted some  of  bis  own  seed  potatoes  In  the 
field.  The  potato  vines  of  his  own  seeil  wilted 
and  96  percent  died  with  "xip"  during  July,  but 
not  a  single  plant  of  the  certified  seed  was 
affected.    At  digging  time  the  certified  MCd 


prodtuvd  2,9(X)  pounds  of  No.  1  potatoes  for 
each  100  pounds  of  seed  planted.  His  own 
seed  yielded  325  pounds  for  100  iM>unds  of 
seed  planleil.  A  lot  of  each  was  put  in  stor- 
age and  on  Novemlier  20,  93.61  percent  of  his 
own  seed  showwi  tuber  symptoms  of  the  dis- 
ease and  only  1.70  percent  of  the  certified  seed 
showed  any  discoloration.  A  similar  test  in 
Ifffi),  allowed  us  to  conclude  that  the  disease 
is  not  transmitted  or  carried  over  In  the  soil 
and  tliat  our  main  casual  agency  is  in  the 
seed  planted. 

In  ItKiS.  a  3  acre  test  plot  on  H.  B.  Coff- 
man's  farm  at  Olathe,  and  a  similar  one  in 
19:S>,  on  Torrey  Brother's  farm  at  Olathe,  gave 
us  the  following  conclusions : 

1.  Seed  treatment  increased  stand  and  yield 
and  to  a  certain  extent  held  the  disease  in 
check. 

Tlie  following  seed  treatments  killed  germi- 
nation: 

Ceresan  (1  ounce  to  1  gallon  water)  wet  dip. 

Ciiprocide  "54"  as  dust. 

Semesnn  Jr.  as  dust. 

Ceresan  lime  1-20  as  dust. 

The  following  seed  treatments  indicated  no 
improvement  over  no  treatment : 

Sulfur  as  dust. 

Cuproclde  "S-l"  lime  1-60  as  dust. 

Lime  as  dust. 

Semesan  Bel  wet  dip  before  cutting. 

Semesan  Bel  dip  after  cutting  has  given 
very  good  results.  Acid  mercury  dip  both 
before  and  after  cutting  gave  favorable  results 
but  not  as  good  as  the  Semesan  Bel.  Another 
treatment  of  dust  known  as  Shattucks  gave 
g<x>d  results  in  1939. 

2.  The  cutting  knife  Is  a  serious  agency  of 
spreading  the  disease.     Yields  were  reduced 


Colorado  River  Film  Strip 
Available 

A  film  strip,  standard  size,  with  lecture,  on 
the  subject  Conquest  of  the  Colorado,  is  now 
available  for  purchase  from  the  Bureau  at 
30  cents  a  copy.  Fifty-one  pictures  are  shown 
descriptive  of  the  treacherous  Colorado 
River,  the  building  of  Boulder,  Parker,  and 
Imperial  Dams,  and  of  the  Ail-American 
Canal.  Please  accompany  your  purchase 
request  with  check  or  money-order  for  JO 
cents  made  payable  to  the  Bureau  of  Recla- 
mation, and  addressed  to  the  Commissioner, 
Bureau  of  Reclamation,  Department  of  the 
Interior,  Washiogtoo,  D.  C. 


over  50  percent  by  alternating  cutting  of  dis-  ■ 
eased  and  good  tubers.    The  disease  may  be  I 
spread  to  the  fifth  cut.    In  cutting  seed  8toc| 
with  infected  tubers  sterilization  of  the  cuttini 
knife  is  iniimrtant. 

3.  Oertilled  seed  showed  increased  yield 
over  seed  plot  or  common  seed  stocks  aiu 
had  no  disease  in  it 

4.  Our  tests  to  date  show  some  increase  li 
spreading  disease  by  the  use  of  a  picke 
planter.  Tliis,  however,  has  not  been  as  serl 
0U8  as  might  be  expected. 

5.  At  temperatures  of  75°  to  80°  the  difl 
ease  is  very  active.  Generally  at  tempera 
turcs  of  less  than  50°  as  in  storage  cellar 
the  disease  is  Inactive  or  dormant.  We  fouiK 
that  warming  up  seed  at  70°  or  better  for 
week  or  10  days  and  then  sorting  the  seet 
and  eliminating  the  dormant  and  diseased 
tul)ers,  materially  increased  stand  and  yielt 
of  potatoes. 

C.  Overirrigation  causes  the  disease  to  de 
veiop  more  rapidly. 

7.  To  date  our  tests  show  the  disease  spreai 
only  through  the  seed  and  from  diseased  seel 
to  good  seed  by  cutting  and  planting.  Wi 
cannot  prove  that  insects  carry  the  wilt  fron 
plant  to  plant  but  unsprayed  fields  generall] 
have  more  disease  than  fields  where  psyllk 
and  flea  beetle  are  controlled. 

It  has  been  ditficuit  to  get  farmers  generall] 
to  renew  their  seed  stock  with  certified  seed 
But  farmer  field  tours  of  our  various  tcs 
plots,  publicity  of  results,  talks  at  I'otat 
Grower's  meetings  and  other  information  t 
farmers  has  resulted  in  general  control  of  tlM 
disease  and  not  a  carload  shipment  has  beei 
lost  during  the  past  2  years. 


Industrial  Development  on  the 
Carlsbad  Project 

A  GREAT  deal  of  interest  and  activity  is  n 
ported  in  tlie  oil  fields  north  and  east  of  tiN 
Carlsbad  project  Several  new  producers  hav 
been  drill<>d.  The  extension  of  a  spur  rail 
road  from  Loving  to  the  Union  Potash  mig 
is  being  contiuue<l  with  a  force  of  175  men 

Carlsbad  Improvements         1 

rONSTUUCTU>N  of  the  high  school  hulldlnK 
on  the  Carlsbad  project  with  PWA  lalmr  was 
npproximately  S5  iH'rcent  completed  early  in 
March.  A  municipal  program  consisting  of 
the  ^instruction  of  concrete  sidewalks  and 
ciirlM  with  WPA  labor  has  been  commenced, 
and  considerable  progress  has  been  niadf.  A 
WPA  project  consisting  of  street  imiiri.ve- 
ments  is  also  under  way  at  this  time. 
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The  Project  of  Good  Venture 

A  Story  of  the  Adopted  Plan  for  Furnishing  Concrete  Aggregates  for  Shasta  Dam 

By  HARRY  S.  RIDDELL,  Assistant  Engineer 


MAJ.  PIERSON  B.  READING,  a  pioneer 
settler  of  the  West,  of  course  never  had  heard 
or  dreamed  of  Shasta  Dam  when  on  Febru- 
ary 7,  1844,  he  wrote  from  Monterey,  then 
the  Mexican  capital  of  California,  to  his 
brother  as  follows : 

"I  have  received  from  the  Government  a 
large  tract  of  land  as  a  grant.  The  title  is 
good  and  secures  the  land  to  me  forever. 
The  tract  is  in  length  five  leagues,  on  the 
bank  of  the  Sacramento  River,  and  one  league 
deep.    A  more  beautiful  land  I  never  saw." 

Naturally  no  one  could  foresee  that  a 
boulder-strewn  flat  at  a  bend  of  the  river  in 
the  northeast  corner  of  Major  Reading's  fam- 
ous 26,632-acre  Rancho  San  Buenaventura — 
the  Ranch  of  Good  Venture — would,  almost  a 
century  later,  supply  the  aggregates  for  con- 
struction of  the  world's  second  largest  con- 
crete dam.  Today  bramble  bushes  and  scrub 
oak  are  being  removed  from  the  flat  and  a 
huge  walking  dragline  is  stripping  the  over- 
burden in  preparation  for  one  of  the  largest 


gravel  processing  jobs  ever  undertaken.  The 
tract  is  to  furnish  7,600,000  tons  of  gravel  and 
2,800,000  tons  of  sand  for  the  manufacture 
of  concrete  for  Shasta  Dam,  major  feature  of 
the  Central  Valley  project.  The  aggregate 
contract  is  separate  from  the  general  con- 
struction contract  on  the  dam. 

Investigations  Begun 

The  aggregate  investigations,  begun  in  1936, 
covered  more  than  50  gravel  beds  and  rock 
deposits  in  Shasta,  Tehama,  Siskiyou,  Butte, 
and  Glenn  Counties  of  California.  The  work 
involved  the  digging  of  about  450  exploratory 
pits,  taking  hundreds  of  drill  samples,  and 
testing  them  in  Bureau  of  Reclamation  labora- 
tories. The  area  is  in  that  part  of  California 
where  there  has  been  considerable  gold  min- 
ing, including  gravel  bed  dredging,  ever  since 
Major  Reading's  time.  The  United  States, 
having  acquired  the  gravel  rights  but  no  fee 
title  to  the  selected  deposit,  has  no  interest 


Section  of  aggregate  conveyor  under  construction,  showing  trough  rollers  in  place 

ready  for  belt 


I 


in  the  fine  particles  of  gold  found  in  the 
gravel.  However,  the  property  owner  and 
aggregate  contractor  are  contemplating  the 
installation  of  gold  recovery  equipment  in 
connection  with  the  gravel  processing. 

As  a  result  of  the  exhaustive  investigations, 
the  choice  was  narrowed  to  two  sources — the 
North  Kutras  tract  and  the  Hatch  tract — and 
bidders  were  asked  to  submit  ofCers  for  prep- 
aration of  aggregates  from  one  or  both  of  the 
alternative  deposits,  either  of  which  contains 
gravel  and  sand  in  adequate  quantity  and 
quality.  The  North  Kutras  tract  is  located 
12  miles  downstream  from  the  dam  site,  just 
east  of  Redding,  the  city  named  after  Major 
Reading  but  designated  Redding  by  a  map 
maker  who  couldn't  spell.  The  Hatch  tract 
is  located  on  the  Sacramento  River  28  miles 
downstream  from  the  dam  site  just  south  of 
Bloody  Island  which  marked  the  boundary 
of  the  old  Rancho  San  Buenaventura. 

Five  bids  were  received,  three  for  use  of  the 
North  Kutras  tract  and  two  for  use  of  the 
Hatch  tract.  The  lowest  was  that  of  the  Co- 
lumbia Construction  Co.,  Inc.,  of  Oakland, 
asking  $4,413,520  for  preparation  of  10,400,000 
tons  of  aggregates  from  the  North  Kutras 
tract  in  the  original  Reading  grant.  The  unit 
price  of  the  bid  was  41.88  cents  a  ton.  A 
contract  was  awarded  to  Columbia  on  August 
1,  1939.  Washed  and  graded  aggregates  are 
to  be  furnished  in  five  sizes — one  of  sand  and 
four  of  gravel.  The  largest  gravel  will  be 
3-  to  6-inch,  the  next  li/^-.to  3-inch,  then  %- 
to  1%-inch,  and  the  smallest  %6-  to  %-inch. 

Installation  of   Conveyor  System, 

Contemplating  delivery  of  the  aggregates  by 
railroad,  the  original  specifications  called  for 
construction  of  a  4-mile  spur  from  the  gravel 
deposit   to   a   proposed   interchange   yard   at 
Middle  Creek  on  the  main  line  of  the  Southern 
Pacific  north  of  Redding.    The  Columbia  Co. 
subsequently  proposed  as  an  alternative  the 
delivery  of  aggregates  direct  to  Paoiflc  Con- 
structors,   Inc.,    the    general    contr&'stor    at 
Shasta  Dam,  by  means  of  a  long  series  of  belt 
conveyors  from  the  gravel  deposit  at  Redding 
to  Pacific's  hoppers  at  Coram  just  downstream 
from   the  dam  site.     Accordingly,   under  an 
agreement    reached   between   the   Bureau   of 
Reclamation,   the   Columbia  Co.,   and  Pacific 
.    Constructors,   change   orders   were  issued  in 
J  *Octo|jer  providing  for  cojistruction  of  the  con- 
'  ve^or  ^y^em  by  Columfiia  and  transportation 
of  the  aggregate  to  Coram. 
The  belt  system,  being  rushed  to  completion, 
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Aggregate  conveyor  between  Redding  and  Coram,  looking  down  long  flight  toward 

Sacramento  River 


Looking  out  of  recovery  tunnel  under  raw  storage  pile  toward  mill  building,  during 

first  test  run 


will  be  the  longest  ever  constructed.  Insirad 
of  following  the  winding  canyon,  like  the  rail- 
road, it  extends  over  the  hills  almost  on  a 
bee-line  from  Redding  to  Coram,  n  distinut> 
of  9.6  miles,  in  28  flights,  crossing  the  Siu  i:i- 
mento  River  twice  and  passing  over  Uniiid 
States  Highway  No.  99,  the  main  line  of  t!ir 
Southern  Pacific,  five  county  roads,  and  !'■  ir 
creeks.  The  right-of-way  was  obtained 
the  Bureau  of  Reclamation.  An  additi'  ;...l 
niilc-long  belt  conveyor  is  being  built  by  I'm  ilii- 
Constructors  to  transport  the  aggregate  fi..ni 
the  Coram  hoppers  to  nearby  stock  piles  and 
thence  to  the  concrete-mixing  plant  at  tin- 
dam  site. 

Most  of  the  framework  for  the  couveym-  < 
of  wood  construction.  One  canyon  cro>>.Ki; 
requires  90-foot  steel  bents.  Each  flight  will 
be  operated  by  a  200-horsepower  motor  except 
the  last  four.  These  are  located  on  the  cast 
.sIojm;  of  the  Sacramento  River  Canyon  on  a 
down  grade  as  steep  as  25  percent.  Tlicse 
four  flights  will  be  equipped  with  motor  ;;cn- 
erators  which  can  utilize  the  kinetic  energy 
of  the  loaded  belt  to  generate  power  to  help 
pull  the  aggregates  over  the  hill  on  prectnlinc 
flights.  The  conveyor  is  to  be  illuminated  )>y 
sodium  vapor  lamps  for  night  operation.  , 

A  contract  for  furnishing  IG.OOO  trough  audi 
return  belt  idlers,  or  rollers,  was  awarded  by" 
Columbia  to  the  Chain  Belt  Co.  of  Milwauk«'. 
Wis.    About  18  miles  of  steel  tubing,  11  miles 
of  steel   shafting,   lOVG   miles  of  angle   iron. 
50,500   malleable    castings   and    83,000   antl 
friction  roller  bearings  ore  required  for  ilu- 
idlers.     A  contract  for  manufacture  of  more 
than  20  miles  of  36-inch  6-ply  belting  was 
awarded  the  Gootlycar  Tire  &  Rubber  Co.  of 
Akron,  Ohio.    Almost  1,000.000  pounds  of  rub- 
ber and  more  than  1.000  bales  of  cotton  arc 
required   for    the   belts   in    the   world-record 
conveyor. 

The  e!*timate<I  maximum  daily  agRrciiale 
requirement  at  Shasta  Dam  Is  to  be  10.(HHt 
tons  of  gravel  and  0,000  tons  of  sand  when 
concrete  placement  reaches  a  peak,  probably 
Id  1942.  The  capacity  of  the  belt  system  is 
to  be  1,100  tons  of  material  an  hour  wlillo, 
conveying  at  a  speed  of  860  feet  a  niinute.j 
itlende<l  sand  and  the  different  sires  of  grave 
will  lie  transported,  one  type  at  a  time.  Ma 
terlal  will  be  in  transit  on  the  conveyor  1  lioui 
and  40  minutes  from  Redding  to  Coram. 

Major  Reading's  Journal  of  1S44  mentioned 
that  grlMly  bears  wen'  so  numerous  thej 
made  well  worn  trails  through  the  tract.  Th( 
ehwest  thing  to  a  monster  on  the  tract  todaj 
W  Columbia's  gigantic  dragline  that  walk 
like  H  duck  on  crutches  and  reach<>«  out  i 
H»»  foot  boom  to  pick  up  11  tons  <if  materia 
at  a  Fcoop.  This  8  yard  Moniglian,  with  tin 
help  of  another  !>  yard  Monighan  working 
a  stripper,  f<><>ds  pit  material  into  a  skid 
moiinte<l  vibrator  hop|>er  at  the  end  of  a  i>en 
iluluin  belt  conveyor  that  discharges  to  a  ral 
stock  pile  of  8.200  tons  live  stonigi-  near  Ihi 
new  washing  and  screening  plant.  All  o»pniJl 
riK-k  is  put  through  a  Jaw  cnisher  to  reduo 
It  to  a  maximum  of  6  inches  In  raw  «t"riig( 
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The  raw  stock  is  reclaimed  by  a  42-iiicli 
belt  and  delivered  to  a  bank  of  four  screens 
atop  the  main  mill  building  where  the  ma- 
teria! is  washed  by  water  sprays  and  all 
?ravel  greater  than  %6-'nch  is  scalped  off  and 
clelivored  to  a  large  scrubbing  trommel.  The 
coarse  gravel  leaving  the  trommel  goes  by 
B6-inch  belt  to  another  bank  of  classifying 
screens  for  grading  into  3-  to  Cinch,  l'/2-  to 
Much,  %-  to  1%-inch,  and  %q-  to  %-inch  sizes, 
which  in  turn  are  distributed  to  separate 
i,0O0-ton  stock  piles.  Any  of  these  sizes  can 
ae  reclaimed  and  returned  to  a  cone  crusher 
for  reduction  to  smaller  sizes  which  may  be 
deficient.  Some  of  the  pea  gravel,  %&-  to  %- 
inch  size,  leaving  the  trommel  can  be  screeneu 
out  and  diverted  to  a  balance  stock  pile  foi 
sub.suquent  delivery  to  a  rod  mill  for  process- 
ing into  sand.  This  balance  stock  pile  also 
;an  ba  built  up  of  material  from  the  cone 
:rusher. 

The  less  than  A-inch  residue  passing  the 
fir.^t  bank  of  screens  at  the  top  of  the  building 
is  processed  to  make  acceptable  sand.  It 
flows  by  gravity  to  a  slug  mill  for  differential 
grinding  required  by  the  specifications  to 
eliminate  certain  deleterious  shale  and  fines 
in  the  sand.  The  product  of  the  slug  mill 
flows  to  a  20-foot  hydroseparator  which  elimi- 
nates a  portion  of  the  deleterious  waste  as 
overflow.  The  underflow  from  the  hydro- 
separator  goes  to  a  rake  classifier.  The  rakes 
of  this  classifier  remove  the  coarse  sand.  The 
overflow  goes  to  two  successive  rake  classifiers 
which  remove  intermediate  and  fine  sand  re- 
spectively. The  overflow  of  the  third  classi- 
fier is  silt  and  is  wasted.  The  manufactured 
sand  produced  by  the  rod  mill  flows  to  a 
smaller  hydroseparator  which  washes  out  the 
fine  dust  and  delivers  the  underflow  to  the 
same  three  rake  classifiers  for  separation  into 
coarse,  intermediate,  and  fine  sand. 

The  three  sizes  of  processed  sand  are  stored 
in  separate  2,250-ton  piles  and  subsequently 
reclaimed  and  combined  in  the  required  pro- 
portions by  weight-controlled  feeders  which 
issue  to  a  30-inch  belt  discharging  to  the  main 
blended  sand  stock  pile  of  30,000  tons  live 
storage.  The  largest  size  sand  can  be  re- 
turned from  its  separate  pile  to  the  rod  mill 
tor  further  reduction  if  necessary. 

Cla.ssifled  gravels  and  blended  sand  are  re- 
claimed from  the  main  stock  piles  as  needed 
by  belts  which  pass  over  automatic  scales  and 
then  discharge  on  the  Redding-Coram  con- 
ve.vor  which  leads  from  the  aggregate  plant 
iicrdss  the  river  and  over  the  hills  toward 
the  (lam  site. 

Work  on  the  gravel  plant  was  started  in 
August  with  the  building  of  wood-frame  and 
Mucrcte  reclaim  tunnels  to  underlie  all  stock 
piles.  •  The  elevated  conveyors  discharging  to 
stock  piles  are  supported  on  steel  towers, 
rho  six-story  mill  building  is  of  steel-frame 
2onst ruction.  Machinery  was  installed  and 
the  first  trial  runs  made  in  December.  Proc- 
essing of  aggregate  began  in  January  and 
ileliveries  to  Coram  are  scheduled  to  start  this 

ring. 


Closeup  of  overhead  conveyors  which  will  feed  processed  sand  to  stock  piles  over- 
lying sand  recovery  tunnel 


Aggr^g^ts    processing    plant,    showing    overhead    conveyors,    mill   building,    and 

recovery  tunnels 
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Qoseup  of  the  six-story  washing  and  screening  mill,  with  sand  and  gravel  conveyors 

in  foreground 


An  estimated  requirement  of  5,800,000  bar- 
rels of  cement  for  Shasta  Dam  is  to  be  fiir- 
uisbo<l  under  a  contract  held  by  The  Periua- 
nente  Corporation  which  has  constructed  a 
large  manufacturing  plant  west  of  San  Jose, 
Calif.  The  cement  plant  now  is  In  operation 
and  also  is  scheduled  to  begin  deliveries  to 
Coram  this  spring.  The  first  concrete  is  ex- 
pected to  be  placed  in  the  base  of  Shasta  Dam 
as  soon  as  the  seasonal  high  water  of  the 
Sacramento  River  subsides.  The  ultimate  use 
of  aggregates  from  the  old  "Ranch  of  Good 
Venture"  will  be  in  the  major  structure  of  a 
multiple-purpose  reclamation  project  which 
might  aptly  be  described  as  the  "Project  of 
Good  Venture." 

Belle  Fourche  Power 

INTEREST  in  rural  electrification  on  the  Belle 
Fourclie  project  Is  Increasing,  and  plans  now 
being  formulated  will  mean  power  eventually 
for  the  greater  portion  of  the  project,  as  well 
as  the  irrigated  areas  south  of  Belle  Fourche. 

Yakima  Sugar  Beets 

A  TOTAL  of  220,000  tons  of  sugar  beets  were 
processed  at  the  Toppenlsh  factory  of  the 
Utah-Idaho  Sugar  Co.,  Yakima  project,  dur- 
ing the  season's  run  completed  early  in  Feb- 
ruary. Returns  to  the  growers,  including 
benefit  payments,  are  estimated  at  $2,282,000. 


NOTES   FOR   CONTRACTORS 


SoecUlc*- 

Prolect 

Bids 

OptlMd 

Work  or  material 

Low  bidder 

Bid 

Terms 

Cu!  !:  ,ol 

UodNo. 

Name 

Addren 

aw  .-r-Nd 

I33S-D 

Boalder  CtnjroD,  Arli.- 
Nev. 

Central  Valley,  C«1U.... 

Cohunbl*  BmId,  Wub. 

BooMw  Caorou,  Arlit.- 
Ner. 

Ytkloift-Rota,  Wuh.. . . 

ProTO  Rirer,  Utirii 

Cohmdo-Blf   Tbomp- 
focColo. 

Feb.  20 

Feb.  36 

Feb.  » 
Not.  16 

Itlft 
Ju.   30 

Mv.  11 
Mv.  11 

443  type  A  aocbor-Jack  aasembltes 
and  Its  type  B  ancbor-Jack  aaaem- 
bile*  tor  U-(oot  diameter  penstocks 
at  Boalder  Dam. 

Fatirleated  pipe,  Otttnga,  and  appur- 
tenanoes  lor  bypan  and  air-Inlet 
piping  for  main  unit  penstocks  at 

Steel  reinforcement  ban  (2,100,000 
pounds). 

Main  and  amiUary  control  equip- 
ment, aatomstk  oacllloKraphs, 
battery  dlstrlbatloa  switrbboard, 
aaxlllary  pover  rontrol  equip- 
ment and  ab  drcnlt  b^ea):er^. 

Earthwork,  canal  llnlnn  and  stnir- 
turn,  stations  7i4+M  tn  724, 
Yakima  RIdn  Canal.  Wastrway 
No.  2,  star  Ions  n  to  t7  and  Yak  ima 
RUer  dike. 

Two  6-  by  O-foot  high  preanire  (at<n 
lor  outlet  works  at  Deer  Crwk 
Dam. 

Weatber  strlpploi  rtsldenre<i  and 
duplet  ootlagra  at  Shadow  .Moun- 
tain Camp. 

Arthur  1.  O'Leary  &  Son 
Co. 

ProTO  Foundry  &  Machine 
Co. 

Bethlehem  Steel  Co 

Chicago,  lU. 

M^ssaoo 
a,8saoo 
4x,3oaoo 

■M.22L00 
>  21, 134.00 

90.870. 00 

17,8S7.00 

sta.00 

Discount  M  pveant 

F.o.b.  Coram.  CaUf..  db- 
ooont  1  percent. 

Diaooant  M  percent  on  47 
cents  leas. 

F.o.b  Boulder  CItr 

do , 

U)0-D 
B-aS,  Hl-A 

ProTo,  Dtah. 

San  Francisco,  Calif. 
DeDTcr,  Colo 

Boise,  Idaho 

San  Frandsoo,  Calif. 
Bonldrr.  Colo 

Mv. 
Ma>.  1 

vn 
m 

1II»-D 
UM-D 

Wwtin)ibou.w    Electric    & 
Manufacturing  Co. 

J.A.Tertellng*8on» 

Joshua  Bendy  Iron  Works.. 

Ideal  Metal  Weather  Strip 
Co. 

Mv.  11 

1>0. 

Mv.  2* 

Mv.  I* 

Do. 

•  Schedule  1. 

>  ficbeduk  I. 
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Improvements  to  Belle  Fourche  Dam 


THE  Belle  Fourche  Dam  was  one  of  the  early 
major  structures  designed  and  built  by  the 
Reclamation  Bureau.  At  the  time  of  its  com- 
pletion in  1911  this  was  the  largest  earth  dam 
in  the  world— 122  feet  high,  6,262  feet  long, 
and  containing  1,600,000  cubic  yards. 

Located  on  Owl  Creek,  15  miles  northeast 
of  the  city  of  Belle  Fourche  and  25  miles 
north  of  the  Black  Hills,  the  dam  forms  a 
reservoir  with  a  capacity  of  197,000  acre-feet 
live  storage,  97-foot  depth,  and  covers  8,000 
acres.  Water  surface  elevation  varies  from 
2,975  at  spillway  level  to  2,927,  lowest  outlet 
sill,  leaving  a  dead  storage  depth  of  49  feet. 
Water  is  obtained  principally  from  the  Belle 
Fourche  River  by  diverting  this  stream  into 
a  supply  canal  7  miles  long,  which  cuts 
through  the  divide  and  empties  Into  the  Owl 
Creek  Basin. 

The  dam  has  a  19-foot  crest  width  at  ele- 
vation 2,990.  The  upstream  face  slopes  down 
to  the  highwater  level  at  1%  to  1 ;  then  2  to  1 
to  a  toe  wall  at  elevation  2,920 ;  and  below 
this  5  to  1  to  the  creek  bottom.  The  down- 
stream face  is  on  a  1.655 : 1  slope  from  the 
crest  to  elevation  2,960 ;  then  on  a  2 : 1  slope 
to  the  creek  bed.  The  2 : 1  slope  is  broken  at 
elevations  2,960  and  2,930  by  berms  8  feet  wide 
containing  gutters  for  draining  storm  water 
from  the  slope.  The  dam  is  built  of  a  ma- 
terial predominating  in  clay  rolled  in  e-inch 


layers,  each  of  which  was  carefully  sprinkled. 
The  water  side  is  faced  with  concrete  blocks, 
size  5  X  6%  feet,  8  inches  thick,  precast  at  a 
gravel  pit  6  miles  south  and  hauled  to  the 
site  by  a  narrow  gage  railroad. 


Placing  rock 


Two  conduits  through  the  dam  provide  for 
outlet  of  water  Into  the  North  and  South 
Canals.  The  flow  is  controlled  by  balanced 
valves  placed  at  the  upper  end,  and  these  are 
regulated  from  control  houses  at  the  outlet 
end  of  each  conduit.  Five  hundred  miles  of 
distributing  canals  serve  61,000  acres  of  irri- 
gable land,  of  which  about  two-thirds  is  being 
irrigated. 


A  spillway  at  the  north  end  is  15  feet  below 
the  dam  crest  and  consists  of  a  semicircular 
weir  314  feet  long  to  take  care  of  heavy  rains 
on  the  Owl  Creek  watershed  of  about  20O 
square  miles.  The  last  flow  over  the  spill- 
way was  in  May  1920,  when  a  wet  spell  and 
full  reservoir  resulted  in  21,000  acre-feet  excess 
accumulation  and  spillway  operated  13  days, 
the  maximum  head  reaching  1.6  feet. 

For  the  20-year  period  ending  in  1930  the 
Belle  Fourche  River  flowed  an  average  of 
338,000  acre-feet  per  year,  or  about  twice  the 
quantity  needed  annually  for  irrigation,  reach- 
ing a  maximum  of  571,000  acre-feet  in  1929. 
For  the  next  9  years  the  average  went  down 
to  108,000  acre-feet  and  an  all-time  minimum 
of  68,385  acre-feet  was  recorded  for  1989. 
During  the  twenties  the  least  carry-over,  on 
October  1,  was  68,000  acre-feet  except  when 
the  reservoir  was  drained  in  1928  for  me- 
chanical repairs  to  the  valves. 

Storage  deficiency  created  new  problems 
not  only  in  irrigation,  but  also  in  connection 
with  reservoir  draw-down  and  hydrostatic 
pressure  within  the  dam.  In  1931,  the  first 
year  of  shortage,  the  water  surface  was  low- 
ered 27  feet  in  60  days,  and  on  August  2  the 
upstream  face  of  the  dam  slumped  over  a 
distance  of  600  feet,  extending  up  to  elevation 
2,962.  Repairs  required  placing  63,000  cubic 
yards  of  earth  and  gravel  fill,  relaying  1,492 
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South  crib  and  rock  riprap 


blocks  aod  placing  280  cubic  yards  of  concrete 
at  a  cost  of  $49,781. 

Improvement  of  Dam  Btability 

Hubsequently  piezometer  tubes  were  In- 
stalled on  the  upstream  side  of  the  dam  vdth 
tips  at  various  elevations  from  2,920  to  2,900 
for  the  purpose  of  providing  data  for  study 
of  internal  pressure.  Since  water  shortage 
continued  from  year  to  year,  and  the  limited 
supply  was  urgently  needed  for  crops  during 


the  heat  of  summer,  arrangements  were  made 
for  improving  dam  stability  so  that  all  risk 
connected  with  rapid  draw-down  might  be 
removed. 

The  plans  called  for  a  reinforcement  fill 
that  in  efTect  would  change  the  slope  on  the 
water  side  below  elevation  2,050  to  3%  to  1. 
Time  was  a  controlling  feature  in  the  under- 
taking since  the  situation  as  to  water  supply 
demanded  that  little  or  no  run-oflt  be  permitted 
to  escape  down  the  river.  For  the  year  1930 
storage  reached  n  maximum  of  &l,500  acre-feet 


I'urly  in  May,  and  it  became  evident  that  the 
reservoir  would  be  empty  in  September,  pre- 
.senting  nn  opiMrtune  time  for  carrying  on  the 
work  during  the  fall  months. 

The  nearest  gravel  was  5  miles  from  the 
dam  and  suitable  rock  was  available  in  the 
lUack  Hills,  28  to  40  miles  away.  It  was  there- 
fore con.sldered  economical  to  use  the  local 
clay  earth  for  the  body  of  the  fill  and  to  pro- 
vide drainage  from  the  dam  through  a  3-foot 
gravel  base  and  n  12-inch  gravel  lining  on 
.sides  and  top.  Rock  riprap  24  inches  thick, 
dumped  with  minimum  of  hand  placement, 
was  to  protect  tJie  new  fill  against  wave  ac- 
tion, taking  the  place  of  the  concrete  slabs, 
which  were  not  disturbe<l  on  the  original  dam 
section.  Weep  holes,  however,  were  drilled 
on  5-foot  centers  through  the  concrete  to  give 
drainage  from  within  the  dam  embanknunit. 

Bids  were  opened  on  September  C  under 
Specifications  No.  873  calling  for  58,000  cubic 
yards  earth  fill,  72,000  cubic  yards  of  gravel, 
21,000  cubic  yards  rock  riprap  and  drilling 
0,100  linear  feet  of  weep  holes.  The  North- 
western Engineering  Co.,  of  Rapid  City, 
S.  Dak.,  was  the  low  bidder  at  $119,930.  I'ro- 
i-edure  was  exiiedited  and  the  contractor  com- 
menced drilling  operations  September  30, 
gravel  hauling  began  October  9,  rock  hauling 
got  under  way  October  13,  and  placing  of  earth 
fill  commenced  October  23.  The  entire  Job 
was  completed  December  17,  well  within  the 
time  allowed.  The  contract  called  for  a  low 
water  level  of  2,925,  which  was  reached  early 
in  October,  and  with  irrigation  In  progress  it 
was  possible  to  bring  the  reservoir  down  to 
2,924.0  by  October  20.  Holes  were  op«>ned 
through  the  crib  walls  to  lower  the  water  3 
feet  below  the  normal  empty  level. 

The  fill  was  rolled  in  6-inch  layers  as  re- 
quired by  the  specifications,  and  moisture  o'li- 
(Continucd  on  page  liS) 
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Home  on  a  reclamation  project 
Arizona  Desert  An  irrigated  farm 


Farm  and  Home  Opportunities 


[See  Note  at  close  of  listings,  next  page] 


Shoshone  Project,  Wyoming 


Description 


46.13  irritable  acres.  Farm  unit 
K,  lot  70,  T.  65  N.,  R,  9S  W.,  Oth 
P.  M.,  Wyoming;  IH  miles  east  of 
Powell,  Wye;  31.13  acres  class  4; 
14  acres  class  5. 


66.60  irrigable  acres.    Farm  unit 

1  of  lot  56,  T.  65  N.,  R.  99  W.,  6tll 
P.  M.,  Wyoming;  2  miles  southeast 
of  Powell,  Wyo.;  62.60  acres  class  3; 
3  acres  class  5. 

79.25  irrigable  acres.  Farm  units 
J  and  K,  lot  41,  T.  66  N.,  R.  98  W„ 
6th  P  M.,  Wyoming;  4  miles  north- 
east of  Powell,  Wyo.;  all  class  1 
land. 

66.75  irrigable  acres.    Farm  unit 

B,  lot  41,  T.  56  N.,  R.  9S  W.,  6th 
P.  M.,  Wyoming;  5  miles  northeast 
of  Powell,  Wyo.;  64.75  acres  class  3; 

2  acres  class  5. 

73.59  irrigable  acres.    Farm  unit 

C,  lot  40,  T.  65  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  4H  miles  north- 
west of  Powell,  Wyo.;  53.59  acres 
class  3;  20  acres  class  5. 


33  irrigable  acres.  Farm  unit  E, 
lot  62,  T.  55  N.,  R.  100  W.,  6th 
P.  M.,  Wyoming;  1  mile  southwest 
of  Ralston,  Wyo.;  all  class  2  land. 

43.68  irrigable  acres.  Farm  unit 
G,  lot  03,  T.  55  N.,  R.  100  W.,  6tll 
P.  M.,  Wyoming;  IH  miles  south- 
west of  Ralston,  Wyo.;  all  class  3 
land. 

65.47  irrigable  acres.  Farm  unit 
P,  lots  62  and  63,  T.  65  N.,  R.  100 
W.,  Oth  P.  M.,  Wyoming;  1  milo 
southwest  of  Ralston,  Wyo.;  all 
class  3  land. 


Price  and  owner 


.$(1,000;  cash  $3,000,  balance 
over  long  period  at  6%. 
Mrs.  B.  A.  Baxter,  Powell, 
Wyo. 


$2,600;  cash  $1,000,  bal- 
ance on  terms  at  6%.  E.L. 
Brown,  Powell,  Wyo. 


$8,000;  cash,  or  part  cash 
and  balance  on  terms. 
Oeorge  Burke,  Powell, 
Wyo. 

$4,000;  $1,500  mortgage 
held  by  Federal  Land 
Bank  which  runs  for  about 
10  years;  balance  cash. 
Zach  Carter,  Powell,  Wyo. 

$3,300;  cash,  $1,600  bal- 
ance in  6  years  at  5%.  W. 
A.  &  Bertha  Cunningham, 
Powell,  Wyo. 


$3,300;  reasonable  terms. 
J.  H.  Dunton,  Ralston, 
Wyo. 


$4,300;  reasonable  terms. 
J.  II.  Dunton,  Ralston, 
Wyo. 


$5,000;  reasonable  terms. 
J.  H.  Dunton,  Ralston, 
Wyo. 


Remarks 


5-room  house  with  bath, 
kitchenette  and  milk  room; 
hot  and  cold  water  in 
house;  power  line  within  1 
mile  of  farm;  fenced  and 
cross-fenced  for  sheep;  good 
hen  house,  brooder  houses, 
and  sheep  sheds. 

2-room  frame  house,  small 
cellar,  chicken  house  and 
shed;  water  at  house;  elec- 
tricity available  at  farm. 


5-room  house,  barn, 
chicken  house,  garage,  gran- 
ary and  fences;  electricity 
available  on  farm. 


6-room  hou.se,  granary, 
garage,  chicken  houses, 
log  barn,  and  fences;  elec- 
tricity available  at  farm. 


6-room  house,  wired  for 
electricity;  hen  house  for 
200  hens;  good  brooder 
house,  2car  garage,  small 
barn  and  granary,  large 
cow  shed;  most  of  farm 
is  fenced  with  woven  wire; 
good  stock  water  well. 

F.lectrieity  available  at 
the  farm. 


Necessary  buildings,  etc. ; 
electricity  available  at 
farm. 


AVell  improved;  electric- 
ity available  at  farm. 


Shoshone  Project,  Wyoming — Continued 


Description 


75.50  irrigable  acres.  Farm  unit 
F,  lot  44,  T.  56  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  4  miles  northeast 
of  Powell,  Wyo.;  60.50  acres  class  2; 
15  acres  class  5. 

75.98  irrigable  acres.  Farm  unit 
C,  lot  38,  T.  56.  N,  R.  99  W.,  6th 
P.  M.,  Wyoming:  3  miles  north  of 
Powell,  Wyo.;  66.98  acres  class  2; 
9  acres  class  5. 


77  irrigable  acres.  Farm  unit  B, 
lot  77,  T.  55N.,  R.  99  W.,  6th  P.  M., 
Wyoming;  3^4  miles  west  of  Powell, 
Wyo.;  47  acres  class  2;  30  acres 
class  6. 


70.96  irrigable  acres.  Farm  unit 
n,  lot  40,  T.  56  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  3H  miles  north- 
west of  Powell,  Wyo.;  62.96  acres 
class  2;  8  acres  class  5. 

74  Irrigable  acres.  Farm  unit  O, 
lot 83,  T.  55N.,  R.  99  W., 6th  P.  M., 
Wyoming;  Wt  miles  northwest  of 
Powell,  Wyo.;  44  acres  class  2;  30 
acres  class  5. 

80.12  irrigable  acres.  Farm  units 
A  and  B,  lot  76.  T.  55  N.,  R.  99  W., 
Oth  P.  M.,  Wyoming;  m  miles 
northwest  of  Powell,  Wyo.;  all 
class  1  land. 


79.55  Irrigable  acres.  Farm  unit 
J,  lot  57,  T.  55  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  1^4  miles  south 
of  Powell,  Wyo.;  78.56  acres  class  3; 
1  acre  class  6. 


Price  and  owner 


$10,000;  part  cash,  bal- 
ance on  terms.  Mrs.  Guy 
Dwinell,  Powell,  Wyo. 


$6,500;  very  liberal  terms 
and  low  rate  of  Interest. 
Mrs.  Anna  P.  Glasgow, 
Powell,  Wyo. 


$8,700;  liberal  terms  and 
low  rate  of  interest.  Mrs. 
Anna  P.  Glasgow,  Powell, 
Wyo. 


$8,0U);  cash  $6,500;  bal- 
ance on  long  term  loan.  T. 
M.  Johnston,  Route  3,  Pow 
ell,  Wyo. 


$3,000;  H  cash,  balance 
on  easy  terms.  Joe  Mc- 
pherson, Powell,  Wyo. 


$6,000  for  farm  unit  A; 
$4,500  for  farm  unit  B. 
Terms,  cash;  JohnNeilsen, 
Powell,  Wyo. 


$6,500;     cash.    W.     W. 
Phillips,  Powell,  Wyo. 


Remarks 


5-room     house, 
barn,  granary  and  chicken 
house;  electricity  on  farm. 


Small  house  and  well- 
built  straw  shed;  woven 
wire  fence;  school  bus  and 
mall  routes  pass  the  farm; 
electricity  is  available; 
farm  within  V\  mile  of  oil 
road  to  Powell;  seeded  to 
sweet  clover. 

5-room  house,  good  stor- 
age cellar,  water  in  kitchen, 
good  cistern  and  well,  cow 
barn  and  sheep  shed,  good 
poultry  house  and  large 
granary;  orchard  and  lawn 
on  school  bus  and  mail 
route;  electricity  available 
at  farm. 

6-room  house,  good  cor- 
rals and  out  buildings,  good 
well,  woven  wire  sheep 
fence  and  cross  fence:  elec- 
tricity available  at  farm. 

Fair  house,  few  outbuild- 
ings. 


House,  2  garages,  barn 
granary  and  chicken  house 
on  farm  unit  A,  fenced: 
buildings  wired  for  electric- 
ity; no  improvements  on 
farm  unit  B  except  fences. 

Good  5-room  house, 
modern  except  heat:  fenced: 
electricity  available  at 
farm. 
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Shoshone  Project,  Wyoming — Continued 


Orland  Project,  California 


Deacriptlon 


FtIc*  aod  ovncr 


73.iSO  Irritabls  acres.  Ftrm  unit 
A.  lot  3»,  T.  M  N.,  R.  W  W.,  Mh 
P.  M.,  Wyomimc  3  miles  north  of 
PowelL  Wjro.;  87.eo  sens  dsa  %  8 
•OMcbssS. 


W  irritable  acm.  Farm  unit  E, 
M  38,  T.  M  N..  R.  W  W.,  ttti  P.  M., 
Wyominc;  IW  miles  north  o( 
Powell.  Wyo.:  all  class  3  land. 

77.40  brlnbla  aens.  Parm  nalt 
D,  lot  M,  TTm  N.,  R.  W  W.,  8tb 
P.  M.,  Wyoatlnc:  3  mllw  north  of 
Powell,  wjro.;  A.40  aens  elass  3; 
•  acrssda»&. 

MlTB  Inlahle  aere*.  Parm  unit 
B,  lot  e^t.ti  N.,  R.  W  W.,  «tb 
P.  M;,  wyomlnjr;  H  mile  west  of 
Powed,  Wyo.;  all  class  1  land. 


W.n  irritable  acres.  Farm  unit 
L,  lot  «*_ tTm  N.,  R.  W  W.,  «tb 
P.  M.,  Wyomlnr.  \i  mile  south  of 
Powell,  Wyo.;  all  class  1  land. 


TV.tS  irrlfsble  aeies.  Farm  unit 
L.  lot  it,  fTst  N.,  R.  W  W.,  Stb 
P.  M.,  Wyomlni;  4  miles  south- 
east of  Powell,  Wyo.;  a4.»3  acres 
class  3;  i5  acres  class  5. 


18,000:  half  cash,  balance 
on  terms;  Federal  loan 
which  can  probably  be 
transtened  to  new  owner. 
P.  W.  Remlntton,  Powell, 
Wyo. 

13,900;  ball  cash,  balance 
on  terms.  F.  W.  Reming- 
ton, Powell,  Wyo. 


t4,000;  hair  cash,  balance 
on  terms.  F.  W.  Remlnf- 
ton,  Powell,  Wyo. 


Price  open;  reasonable 
down  payment,  balance  on 
lone  lime  terms  at  8%. 
Frank  Tbomburfh,  16M 
Ebn  Ave.,  Long  Beach, 
CaUf. 

18,000;  M  cash,  balance  on 
terms.  Mrs.  Vettie  L. 
Watts,  Powell,  Wyo. 


18,000;  }i  cash,  balance 
on  terms.  Mrs.  Nettie  l>. 
Watts,  PoweU,  Wyo. 


Remarks 


Deacriptlon 


Oood  bouse,  granary  and 
bam;  farm  well  fenced; 
electricity  available  at 
iarm. 


Small  house,  good  gran- 
ary, well  fenced;  electridty 
araiiable  at  (arm. 


Oood  housr,  good  gran- 
ary, and  good  barn;  farm  is 
well  fenced. 


Wen  developed  farm. 


O-room  house  with  bath, 
electric  lights  and  dty 
water:  good  garage,  gran- 
ary, bams,  and  cow  sned. 

3-room  house,  ham,  gran- 
ary, potato  cellar,  urge 
sbed,  cbiclien  house,  and 
good  well. 


North  Platte  Project,  Nebraska-Wyoming 


180  acres,  sees.  13  and  14-23-83. 
Class  A  land,  80  aens  Irrigable:  340 
acres  adlolnlnt  of  good  farm  land  or 
pasture;  H  mlla  oft  oOed  road,  IS 
miles  from  Torriiicton.  Joins  town 
of  Veteran  on  son  tb  and  east. 

UOaeresirrifableL  8ees.M-28-84. 


180  acres,  sees.  8  and  7-3S-81, 133 
acre*  irrigable:  111  acres.  Class  4. 
and  balance  class  8;  tM  mUea  east 
•ad  1  mile  sooth  of  town  of  Yodsr, 
Wjro. 


$13,000  cash.  Ooshen  Ir- 
rigation District,  Torring- 
ton,  Wyo. 


$2,300  cash.  Ooshen  Ir- 
rigation District,  Torring- 
ton,  Wyo. 

13,000;  82,200  cash;  8800 
terms.  Ooshen  Irrigation 
District,  Torrington,  Wyo. 


Aii  fenced  and  cross 
fenced;  2  sets  improve- 
ments: 2  good  wells  and 
windmills;  lake  and  3 
groves  trees. 

Lease  on  State  land. 


Fenced;  small  so<l  house, 
large  barn,  spud  cellar, 
spring  for  well  near  house; 
Borse  Creek  runs  through 
corner  of  place,  about  M 
mile,  never  dry;  alx>ut  SO 
acres  crop,  halanre  pasture. 


Salt  River  Project,  Arizona 


180  acres,  S  miles  from  Phoenii  on 
paved  road. 

>7.38acr«s,  4  mUesfrom  Pboenii. 


130  acres,  part  in  alfalfa. 


40  aom,  4  mlks  from  Chandler 
on  paved  road. 


$14,000:  Fe<teral  Land 
Bank  uf  Berkeley,  15th  and 
CUy  8U.,  Oakland,  Calif. 

$8,800;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  SU.,  Oakland,  Calif. 

$18,000:  Federal  Land 
Bank  of  Berkeley,  15th  and 
CUy  8U.,  Oakland,  CalU. 


$8,000;     Federal 
Bank  of  Berkeley,  I5tb  and 
Clay  8U.,  Oakland,  CalU. 


Brick  dvelllng  IS  x  30; 
dairy  barn  44  x  108;  hay 
barn  32  x  104;  shed. 

Dwelling  30  x  40;  milk- 
house  18  s  21;  bam  45  x  113; 
3  sheds  and  garage. 

Dwellinr,  with  2  porches, 
30  I  88;  adubc  hunkbnuse; 
oorragated-lron  shed, 
38  I  80:  other  buildings; 
telephone;  electricity:  mn- 
nlng  water;  shade  trees. 

S-room  dwelling;  hunk- 
boose;  poultry  house:shade 
trees;  family  vineyard. 


Neulands  Project,  Nevada 


lao  arres,  8  milca  from  FaUoa;  73 
•eras  lo  alialia. 


WSX»,  Fedaral  Land 
Bank  of  BeriMlsy,  11th  and 
Clay  8U.,  Oakkod,  OalU. 


i-room  dwelling;  dairjr 
boon;  cow  bam;  granary; 
garan;  shop;  stofif*  sbed; 
poottry  house  30  i  100; 
•had*  IntK  tekpbone; 
ataeMetty. 


40  acres,  3  miles  from  Orland. 


40  acres,  4  miles  from  Orland. 


Price  and  owner 


$3,000;  Federal  Land 
Bank  of  Berkeley,  ISlh  and 
Clay  Sts.,  Oakland,  Calif. 

$3,000;     Federal     Land 

Bank  of  Berkeley,  ISth  and 

i  Clay  Sts.,  Oakland,  CalU. 


Remarks 


Leveled. 


Half  leveled  and  planted 
to  aUalfa. 


Buffalo  Rapids  Project,  Montana 


158  acres;  86  acres  Irrigated, 
ill  aetas;  M  acres  irrigated. 
180  acres:  108  seres  irritated. 

180  acrss;  55  acres  irilgaUd. 
180  acras;  US  acres  Inlgatad. 
793  acres;  434  acres  irrigated. 
317  acres;  386  acres  irrigated. 
3,153  acres;  LWSacre*  Irrigated. 

801  acres;  426  acres  irrigated. 
640  acres;  408  acres  irrigated. 

301  acres:  139  acres  irrigated. 


$1,000;  H  down.  F.  O. 
Breako,  Pasco,  Wash. 

$700  rash.  John  L. 
Breum,  Fallon,  Mont. 

$3,546,  \i  down.  Mrs. 
Maria  Brost,  Olendiva, 
Mont. 

$1,030  cash.  Anton  Ed- 
munds, LaCrossR,  Wis. 

$1,600  cash.  Peter 
Evans,  Olendive,  Mont. 

$14,000  cash.  Lars  E. 
Kalberg,  Olendive,  Mont. 

$5,546,  terms.  L.  R.  Kln- 
sey,  Olendive,  Mont. 

Northern  Pacific  Ry. 
Co.,  J.  J.  Triclnskl.  chief 
land  examiner,  MUes  City, 
Mont. 

r,743,  terms.  J.  N. 
Rock,  Olendive,  Mont. 


$12,000,  \i  down.  An- 
ist  Schaal,  Olendive, 
'ont. 


&' 


$3,100,  M  down.    EsteUa 
Searer,  Olendive,  Mont. 


Tucumcari  Project,  New  Mexico 


2,016.8  acres. 


680  acres,  west  S.  P.  R.  R.  IH 
miles  nortb  Tucumcari,  N.  Max., 
approximately  H  arable. 


155  acres,  northwest  of  Tucum- 
cari, N.  Mex.,  adjoinUig  city  limits. 


380  aetet,  ll  miles  southeast  Tu- 
oamcart,  N.  Mex.;  approximately 
XanUe. 

180  acne,  SE.  M,  sec.  8,  T.  11,  R. 
30;  approximately  68.5  acres  irrjjpt- 
ble.  24  miles  northwcat  of  Tu- 
cumcari, N.  Mex. 


100   acres,    10    miles   aoatheast 
Tueamcarl,  N.  Mex. 


NHNWK  sec  38,  T.  11  N.,1R. 
SIB. 


1,135.6  aom   lo   40«er«    tracU 
•xospt  1  lot  of  t.6.*crss. 


$36,967.30,  cash.  Contact 
Engineer,  Tucumcari  Prol- 
ect.  Tucumcari,  N.  Mex. 


$6300,  M  down;  balance 

S early  payments.   Edward 
.  Breen,  Tucumcari,  N. 
Mex. 

$3,416.60;  H  cash,  balance 
monthly  or  yearly.  T.  8. 
CbappeU,  619  a.  ad  St., 
Tucumcari,  N.  Max. 


$1,743J0    cash.      Lewis 
Loy,  Tucumcari,  N.  Mex. 


Year  1940,  $2,500;  $1,000 
cash,  $500  per  year  at  5%. 
Year  1941,  $3,000;  $1,000 
cash,  $900  per  year  at  8%. 
Contact  Eiigineer,  Tueam- 
carl Project,  Tucumcari, 
N.  Mex. 

$1,544.80;  H  down,  bal. 
anoe  tenns.  Julie  A. 
D^kea,    Tucumcari,     N. 

$10V«t  acn:  SSW%  down; 
balance  In  3  annual  pay- 
meoli.  W.  R.  Crump, 
Tucumcari,  N.  Mex. 

$7,000  lor  entire  area 
within  protect,  cash.  Gd* 
Elliott,  TnaDiiMari,  N. 
Mex. 


Land  to  be  sold  in  tracts 
of  180  acres  to  l  person  or 
330  acres  to  husband  and 
wife. 


Price  Includes  $382  .v 
Improvements;  aocor'! 
to  Oovanunent  apprt 
a  large  portk>n  of  lr».  t 
arable. 


Desirable  for  poultry, 
dairying  and  stock  raisinr: 
price  subject  to  rha^L-r 
Jan.  1, 1942. 


Very    large    portion 
arable. 


Nora.— This  Is  a  ontlnued  feature  from  the  March  issue,  and,  as  therein  stated,  ikifotU 
prmtmM  m  nUm  it  nrifinitt*,  as  (t«  Ournu  »l  Jfw/enaflea  ceaaM  u»4ntakt  ikit  tatk, 
«aW  n*M(  6<  ruptHitUt  fm  Ou  teurtf  tf  r«pr<M«(ene*«  matt.    Inttmted  {xtsnns  should 


oommunloate  direct  Ui  accordance  with  the  information  contained  in  the  listings. ''Lis lines 
should  be  cleared  throogh  prefect  offices  shown  on  the  inside  of  tba  back  oover  paga. 
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School  Facilities  and  Instruction  at  Green 

Mountain  Dam 


THE  United  States  Government,  watchful 
over  the  welfare  of  employees  through  the  edu- 
cational advancement  of  their  children,  pro- 
vided in  the  specifications  for  the  construc- 


tion of  the  Green  Mountain  dam  and  power 

plant  (Colorado-Big  Thompson  project)  that: 

"The  contractor  shall  make  all  necessary 

arrangements    with    the    proper    State    and 
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county  authorities  for  school  facilities  and 
instruction  up  to  and  including  the  twelfth 
grade  for  families  of  the  contractor's  employ- 
ees living  in  or  near  his  construction  camps 
and  for  the  families  of  Government  employ- 
ees, which  shall  be  furnished  without  charge 
therefor  by  the  contractor  .  .  ." 

To  comply  with  the  provisions  of  the  si)eci- 
fications  for  the  period  from  December  1938 
to  June  1939,  the  contractor  made  arrange- 
ments with  the  school  district  and  built  a 
temporary  one-room  schoolhouse  with  a  ca- 
pacity of  20  pupils  adjacent  to  the  existing 
district  schoolhouse  and  employed  a  teacher. 
For  the  remainder  of  the  school  year  the  two 
teachers  arranged  between  themselves  to  teach 
all  pupils.  There  were  no  pupils  In  the  higher 
grades  at  this  time. 

At  the  beginning  of  the  school  term  in  Sep- 
tember 1939,  the  contractor  had  failed  to  reach 
an  agreement  with  the  school  district  to  gov- 
ern during  the  entire  construction  period,  and 
the  original  agreement  continued  in  force.  At 
this  time  there  were  several  pupils  in  the 
higher  grades,  and  the  contractor  employed  an 
additional  teacher  and  housed  these  grades 
in  a  temporary  building  in  his  camp. 

The  contractor  was  urged  to  complete  ar- 
rangements for  providing  the  specified  school 
facilities  and  instruction,  and  a  meeting  of 
representatives  of  the  county,  the  school  dis- 
trict, the  contractor,  and  the  Bureau  of  Recla- 
mation was  called  for  September  22,  1939. 
Several  plans  for  cooperation  between  the  dis- 
trict and  the  contractor  were  discussed,  but 
no  agreement  could  be  reached.  The  con- 
tractor then  proposed  to  construct  the  neces- 
sary school  buildings  in  his  camp  and  employ 
teachers  to  care  for  a  maximum  of  90  pupils. 
The  contractor  also  agreed  to  employ  three 
teachers — one  for  the  first  to  fourth  grades, 
one  for  the  fifth  to  eighth  grades,  and  one  for 
the  high  school.  This  arrangement  was  ap- 
proved b.v  all  parties  concerned.  The  con- 
struction of  the  buildings  was  commenced  on 
September  24,  1939,  and  they  were  completed 
on  October  21,  1939.  The  new  school  was  put 
in  service  on  October  23,  1939. 

The  grade-school  building  was  constructed 
of  four  and  one-half  14-  by  32-foot  buildings 
formerly  used  for  bunkhouses.  The  buildings 
were  assembled  in  the  form  of  a  U,  as  shown 
by  the  accompanying  photograph.  The  tem- 
porary building  erected  adjacent  to  the  district 
school  was  moved  to  the  new  site,  and  is  being 
used  to  house  the  high  school.  Drawing  GM- 
70,  is  a  floor  plan  of  the  building.  The  bunk- 
houses  used  in  the  construction  of  the  school- 
house  are  of  "weatherwood"  construction  and 
they  were  remodeled  to  provide  windows  occu- 
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pjriog  about  20  pprcent  of  the  wall  space.  Run- 
ning water  and  sanitary  toilets  are  provided, 
and  the  building  is  heated  with  two  circulating 
coal  heaters. 

Books  are  purchased  by  parents  of  pupils 
or  rented  from  the  contractor. 

The  attendance  at  the  high  school  has  varied 
from  5  to  8,  and  that  of  the  grade  school  from 
3»  to  4a 

The  school  has  developed  an  excellent  com- 
munity .•ipirit,  and  pupils  are  proud  of  their 
school.  A  nonsectarian  Sunday  school  is  be- 
ing conducted  in  the  school  building,  which 
lias  had  an  attendance  as  high  as  seventy,  at- 
tracting children  from  the  surrounding  <-om- 
munity.  The  success  of  the  latter  activity  is 
largely  due  to  the  effort  of  W.  N.  Hill,  chief 
engineer  for  the  Warner  Construction  Co., 
assisted  by  some  of  the  ladies  from  the  Gov- 
ernment camp. 

Transmountaineer  Makes  Its  Bow 

THE  Trun.smounlaineer  is  is.sued  monthly  in 
the  interest  of  safety  by  the  head(|uurters  of- 
fice of  the  Colorado-Kig  ThoniiMHm  project. 
Construction  Engineer  I'orter  J.  Preston  in- 
augurated this  service  In  January  1940,  with 
Issue  No.  1. 


Lookifig  eastward  at  cofitractor's  recently  constructed  school  buildings. 
High  school  is  on  right 


The  Contractor's  Camps  at  Green 

Mountain  Dam 

Colorado-Big  Thompson  Project,  Colorado 


THE  ifinstructlon  of  Green  Mountain  Dam 
and  power  plant,  a  major  feature  of  the 
Colorado-Big  Thom|M«>n  project,  fi>r  the  most 
part  is  seasonal  work  lM-<-ause  of  the  severity 
of  winter  weather  conditions.  Uecau.>ie  the 
site  Is  remote  from  r<-nten<  of  |i<ipulati<m  from 
whirh  a  supply  of  lalior  adequate  for  the  needs 
of  the  r<mtruct(ir  might  be  drawn.  It  was 
fnnnd  iieffHsnry  to  construct  and  nuiintnin 
rnni|M  for  the  ac«-onini<Nlatlon  of  a  hirgi;  num- 
b«T  of  employee*. 

Tlin-e  camiiH,  known  ns  the  tininel  camp, 
the  liend<|uarterii  camp,  and  the  trall)>r  camp, 
were  c<>iuilriH-tp<I  to  m<-et  the  various  r<>qulre- 
mrnls  of  the  ctmtractor's  employ)><*s. 

The  Tnttncl  Camp 

Omrral. — Tl>e  tunnel  rntnp,  so  name«l  Ik- 
it  was  constnicletl  when  tunnel  exnivn 


■  A  eomplet*  dMcrlptlon  of  tb«  Orcra  Ifounlaln 
I>im  anil  powvr  plant,  feature  of  thf>  Cnlorado  nil 
Ttaonpvnn  project.  apf>*arrd  In  the  Orlolirr  lO.lIi 
'  of  the  BKCLaMATioM  Bu. 


tloii  WHS  .started  and  originally  liouscd  tun- 
nel workers,  was  built  on  the  left  bank  of 
Blue  Hiver  about  1,200  feet  uiwtream  from 
the  upstream  portal  of  the  tunnel  and  about 
!K)  feet  above  the  water  surface  at  the  (Ktrtal. 
This  camp  consists  of  a  large  building  hous- 
ing a  conunissary  store,  a  kitchen,  two  large 
mess  halls,  and  a  recreation  hnll ;  2S  bunk- 
lionm>s;  a  bath  house;  and  a  toilet.  The  time 
ofllce  and  the  doctor's  olllce  were  luiuse<l  in 
two  of  the  bunkhouses.  A  Held  olllce  for  the 
engineers,  a  compresstir  house,  nn  oil  house, 
a  warehouse  and  blacksmith  shop,  n  |M>wder 
make-up  bouse,  and  nn  nmbidantv  bouse  were 
C(>nstrurte<l  clos4>  to  the  |Mirlal  of  (he  tunnel. 
All  buildings  are  of  "weatherwiMxl"  conslruc- 
ticn,  ex<-e|il  that  the  cnmpresstir  lious<>  and 
nil  house  are  framed  with  giilvanize<Mron 
shenthliig,  and  the  englnwrs"  oIlUe,  the  black- 
smith shr>p,  the  (Miwder  innk(>-up  houw,  and 
the  nmbulanre  house  were  frame  linllillngN 
eovennl  with  wood  shealhing  and  Inr  rrNilIng 
paper. 

The   cnmmittary. — The   commissary    Is   of 


ample  size  and  carrii>s  a  ctnnplete  line  of  w"i  k 
clothes,  shoes,  toilet  articles,  tobacco,  <  i.; 
nrettes,  soft  drinks,  3.2  percent  beer,  camli'-. 
and  other  miscellaneous  articles  usually  pm 
chastHl  by  men  on  a  construction  Job.  A  h:ir 
Iter  shop  is  also  maintained  in  the  commissary 
building. 

Me»H  hall. — The  mess  hall  is  furnislie<l  wiili 
well-const ru<-te<l  tables  and  iH'nches  of  himii- 
made  tyix',  and  tables  are  covere<l  with  nil 
clolli.  The  mess  ball  will  acctmumKlate  iip- 
proxlnuitely  2t)0  men  and  is  heate<l  by  two 
coal-burning  stoves.  Meals  are  servwl  as  fol- 
lows: Breakfast,  7  and  8:30  a.  m. ;  regular 
ni-on  nual,  12  m. ;  2:  .10  p.  m.,  lunches  are  pre- 
l>are<l  for  men  going  mi  swing  shift  ;  •')  p.  m.. 
regular  evening  meal;  11  p.  m.,  meal  serviil 
for  men  going  on  graveyani  shift  :  1  a.  m  . 
meal  for  men  coming  off  swing  shift.  .*<:i.  k 
lunrlu-s  are  furnlshe<l  for  nil  men  on  shiTi-i 
who  cannot  come  to  n-giihtr  meals.  The  i|ii;il- 
Ity  of  fiMNi  Is  gootl  and  the  i|uantity  is  ani|>ii'. 
Two  men  are  regularly  employed  in  cleaiiinu- 
the  mess  hall,  kitchen,  and  bunkhouses. 
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Looking  eastward  from  top  of  stock  pile  at  contractor's  temporary  camp 


liinikhouses. — Bunkhouses  are  of  "weather- 
wood"  construction,  size  14  x  32  feet,  parti- 
tioned to  malte  two  rooms.  Each  room  Is 
equipped  with  four  single  beds  which  are  fur- 
nished with  mattresses,  blankets,  sheets,  pil- 
lows, and  pillow  cases.  The  linens  on  the 
beds  are  changed  weekly,  and  rooms  are  swept 
each  day.  Each  room  is  equipped  with  a  coal- 
burning  heater,  for  which  fuel  is  supplied 
and  fires  kindled  each  morning  as  necessary. 
Bunkhouses  are  mopped  out  once  each  week. 
The  average  distance  of  bunkhouses  from  the 
bathhouse  is  200  feet. 

Rates  charged  for  accommodations  at  com- 
missary.— The  charge  for  board  at  the  com- 
missary with  lodging  in  bunkhouses  is  $1.35 
per  day.  Anyone  not  on  shift  may  check  out 
of  the  boarding  house  for  three  meals  or  more 
by  signing  the  "check-out  register,"  and  he  is 
credited  v/ith  40  cents  per  meal  while  absent. 
Men  employed  on  the  work  and  not  rooming 
in  bunkhouses  can  get  board  at  the  commis- 
sary at  the  rate  of  40  cents  per  meal. 

Jiathhouse. — The  bathhouse  is  equipped  with 

4  showers,  4  toilets,  110  lockers  for  clothes  of 
employees ;  2  coal-burning,  circulating  heat- 
ers ;  1  large  hot-water  heater  ;  and  one  250- 
gallon  capacity  hot-water  tank.  Hot  and  cold 
showers  are  available  at  all  times.  A  regular 
attendant  is  employed  in  the  bathhouse,  and 
it  is  kept  in  a  sanitary  condition.  One  out- 
side toilet  to  accommodate  six  i^ersons  is  lo- 
cated near  the  bath  house  and  is  well  screened 
and  kept  in  a  sanitary  condition. 

Recreation. — The  recreation  hall  adjoining 
tlie  commissary  is  equipped  with  a  pool  table 
and  two  tables  for  card  games.     A  charge  of 

5  cents  per  game  is  made  for  playing  pool. 
No  charge  is  made  for  the  use  of  the  card 


tables.  An  area  near  the  bunkhouses  has 
been  reserved  for  horseshoe  games,  for  which 
no  charge  is  made.  A  baseball  diamond 
has  been  laid  out  near  the  commissary  and 
equipment  furnished,  for  which  no  charge  is 
made. 

Headquarters      camp. — The      headquarters 
camp  is  located  about  1,000  feet  upstream  from 


the  southwest  end  of  the  axis  of  the  dam  and 
from  15  to  50  feet  higher  than  the  crest  of 
the  dam,  and  consists  of  an  office  building  28  x 
60  feet,  a  carpenter  shop  28x60  feet,  a  ma- 
chine shop  152x76  feet,  and  48  houses  of 
2  to  5  rooms  to  accommodate  supervisory  and 
other  employees  with  families.  The  machine 
shop  is  constructed  of  "weatherwood"  on  a 
structural-steel  and  wood  frame.  All  other 
buildings  are  of  "weatherwood"  on  wood 
frames.  The  4-  and  5-room  residences  are 
equipped  with  toilet,  bath,  garage,  and  in  some 
instances,  with  basements.  All  are  provided 
with  brick  chimneys.  Two  community  bath 
houses  are  centrally  located  in  the  camp  and 
are  equipped  with  toilets,  hot  and  cold  show- 
ers, and  laundry  rooms  for  use  of  residents 
in  the  2-  and  3-room  houses.  The  camp  is 
provided  with  water,  sewer,  sewage  disposal, 
and  lighting  systems,  and  the  camp  is  main- 
tained in  a  sanitary  condition.  For  single 
supervisory  employees  in  this  camp,  an  8-room 
dormitory  is  maintained,  which  is  equipped 
with  toilets  and  hot  and  cold  showers.  Com- 
plete bedding  is  furnished  with  rooms  in  the 
dormitory.  The  lobby  of  the  dormitory  is 
heated  by  means  of  an  oil-burning  heater. 

Monthly  rental  rates  for  the  above  accom- 
modations are  as  follows : 

2-room  houses $22.50 

S-room  houses 27.50 

4-room    houses 35.00-50.00 

5-room  houses 40.00-50.00 

1  room  in  dormitory 12.  50 

The  above  rates  include  water,  but  do  not 
include  electricity   except  in   the   dormitory. 
(Continued  on  page  12S) 


Looking  southeast  from  edge  of  trash-rack  excavation  at  contractor's  permanent  camp 
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Potato  Nematode  Field  Investigations 

By  C.  A.  HENDERSON,  Klamath  County  Extension  Agent 


FIRLD  inrestigations  conducted  in  Klamath 
County,  Ort'g.,  indicate  that  soil  temperature 
and  iTVea  ot  humus  material  applied  to  the 
aoil  are  the  points  of  attaclc  in  the  successful 
control  or  limitation  of  nematodes  on  potatoes 
and  other  crops.  Past  experimental  worlt 
has  ln<licattil  that  in  temperatures  under  55° 
nematodes  are  dormant  and  that  the  higher 
the  temperature  the  faster  the  life  cycle  is 
completed.  If  soil  temperatures  could  be 
maintained  at  62°,  indicotlons  are  that  the 
completion  of  the  life  cycle  would  require  90 
days.  On  the  otiicr  hand,  less  than  50  days 
would  be  required  if  soil  temperatures  were 
maintained  at  70°. 

In  determining  the  practical  value  of  this 
information  in  nematode  control,  the  Oregon 
Experiment  Station  and  Klamath  County, 
Greg.,  hare  cooperated  in  conducting  field  in- 
Testigations.  On  several  farms  where  irri- 
gation was  undertalcen  every  2  or  3  days.  It 


was  found  that  soil  temperatures  were  held 
between  62°  and  63°  and  that  little,  if  any, 
nematode  infestation  appeared.  In  1038  and 
1039  it  was  also  discovered  that  the  humus 
content  of  the  soil  was  an  important  factor. 
In  heavy  packed  soils  containing  little  humus 
it  was  found  impossible  to  control  tempera- 
tures to  any  great  degree. 

In  1039,  Will  Blackman  of  the  Pine  Grove 
district,  grew  a  successful  crop  of  potatoes  on 
land  which  in  previous  years  had  l)een  badly 
infested  w<th  nematodes.  From  1033  to  1937 
this  land  had  been  in  alfalfa.  In  1038  it  was 
planted  to  sugar  beets.  The  beets  were  a 
failure,  so  on  July  9  summer  fallowing  was 
started  and  continued  to  September  10  when 
a  crop  of  rye  was  planted.  On  May  10,  1030, 
the  rye  l>eing  3  to  4  feet  high,  the  land  was 
plowed,  and  a  few  days  later  planted  to 
potatoes.  The  field  was  then  irrigated  on  July 
8,  13,  18,  and  26  and  after  that  every  third 


LIFE    CYCLE    OF  NEMA 

as  found  under  field  conditions 
in  la&JButh  County,  Oregon 


(First  brooa  Uemu  oecome  active  about 
July  1st  when  soil  reaches  temperature 
uDOve  60**.  NeBfc  become  dormant  about 
October  1st,  when  temperature  of  soil 
reaches  55**  or  less.) 


12  ^  }?  % 
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day  until  maturity.  In  the  fall  of  1939  when 
the  crop  was  harvested  the  potatoes  were 
found  to  be  free  of  nematode  and  of  excellent 
quality.  In  fact,  Mr.  Blackman  stated  that 
the  potatoes  were  as  good  as  those  raised  on 
this  land  when  it  was  first  cropped  to  potatoes 
some  12  to  15  years  before.  And  although  in 
the  past  there  had  been  some  evidence  of  both 
scab  and  rhizoctonia,  this  year  neither  of 
these  diseases  was  present  in  the  field. 

On  two  other  farms  w*ere  the  land  was 
irrigated  every  2  or  3  days,  similar  to  the 
practice  followed  on  Mr.  Blackman's  farm, 
no  nematode  were  found  during  1989.  Upon 
another  farm  having  soil  particularly  lacking 
in  humus,  even  though  irrigation  had  been 
carried  on  every  2  or  3  days  throughout  the 
si-ason,  considerable  nematode  was  present. 

Trials  were  also  carried  on  by  Mr.  A.  E. 
Gross,  superintendent  of  the  experiment  sta- 
tion tracts  on  the  Klamath  project  Although 
conditions  were  such  that  considerable  varia- 
tion occurred,  some  fairly  conclusive  results 
were  obtained.  The  following  Is  taken  from 
the  reports  of  Mr.  Gross: 

"Field  observations  during  the  past  2  or  3 
years  have  led  to  the  belief  that  frequent  irri- 
gation of  potato  fields  hos  lowered  the  tem- 
perature of  those  fields  resulting  in  less  loss 
from  nematodes.  In  an  attempt  to  obtain 
some  definite  information  on  the  observations, 
an  irrigation  experiment  was  conducted  with 
the  cooperation  of  Will  Blackman  who  furn- 
ished tlie  land  and  cultivated  and  harvested 
the  potatoes.  This  experiment  as  originally 
planned  called  for  irrigation  at  intervals  of 
every  2,  4,  6,  8,  and  10  days.  It  early  be- 
came apparent,  however,  that  more  frequent 
irrigations  were  going  to  be  necessary  to  keep 
the  soil  temperature  down  and  to  keep  the 
potatoes  sufficiently  wet.  The  time  intervals 
were  then  increased  to  every  1,  2,  3,  4,  and  5 
days.  Each  irrigation  interval  was  in  trip- 
licate. Irrigations  began  on  July  7  and  ended 
August  23.  Ti'mporatures  were  taken  each 
morning  at  olmut  10  a.  m.  at  6-inch  depth  in 
the  potato  rows. 

"The  following  table  gives  averiip*  daily 
temperature  in  °F.  for  each  irrigation  inter- 
val: 

TAni.E  \.—ArcraQC.  dally  Icmperalurc  in  'F. 
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'"The  average  daily  temperature  of  the  Ir- 
rigation water  that  was  applied  to  these  plots 
was  73.0°  F.  Thus  the  average  loss  of  heat 
I  due  to  evaporation  on  daily  irrigated  plots  was 
8.2°  P.  and  for  every  fifth  day  irrigation  it 
was  5.5°  F. 

"The  above  temperatures  are  generally 
higher  than  was  desired  or  expected.  The 
e.xperimental  area  was  approximately  one-half 
mile  removed  from  the  irrigation  canal  and 
by  the  time  the  small  quantity  of  water  used 
had  gotten  to  the  area  It  had  become  warmed 
considerably. 

"On  the  basis  of  the  soil  temperatures  ob- 
tained, it  was  expected  that  the  percentage 
of  potatoes  showing  external  nematode  symp- 
toms would  increase  directly  as  the  tempera- 
ture increased.  In  the  accompanying  table  It 
will  be  seen  that  the  percentage  of  infested 
potatotes  decreased  through  every  third  day 
irrigation  and  then  jumped  rapidly  for  fourth 
and  fifth  day  irrigation. 

"A  satisfactory  explanation  for  the  gradual 
decrease  and  sudden  jump  in  infected  tubers 
is  not  at  hand.  It  may  be  due  to  the  depth 
at  which  temperatures  were  taken.  A  depth 
of  3  or  4  inches  may  give  a  more  accurate 
picture  of  actual  temperature  conditions  in 
the  region  where  the  majority  of  the  potatoes 
are  found.  At  a  shallower  depth  too  frequent 
irrigation  might  tend  to  keep  the  temperature 
close  to  that  of  the  water  which,  in  this  ex- 
periment, was  high. 

"Considered  as  a  whole,  however,  the  data 
show  some  relation  between  temperature  and 
the  extent  of  nematode  symptoms. 

"The  idea  of  using  irrigations  to  control 
external  nemic  symptoms  on  potatoes  was  put 
to  test  by  four  commercial  growers  in  Kla- 
math County  during  the  1939  season,  in  co- 
operation with  Eric  Wold,  county  pest  inspec- 
tor. The  tests  were  on  known  infested  fields. 
At  digging  time  this  fall,  infested  tubers  were 
found  in  only  one  of  the  four  tests.  In  the 
field  showing  eelworm,  it  was  noted  that  irri- 
gation early  in  the  season  was  inadequate  to 
hold  the  temperature  down  to  the  62°  to  64°  F. 
that  was  desired." 

Table  II. — Percent  of  potatoes  showing 
external  nemic  symptoms 


Replication 

Irrigation  Interval  (days) 

1 

2 

3 

4 

5 

60.8 
41.6 
63.4 

46.1 
33.4 
60.9 

39.9 
i29.8 
30.6 

36.6 
62.4 
66.8 

!... 

62  0 

1 

48.6 

46.6 

33.4 

61.6 

Tentative  conclusions. — On  soils  of  the  Kla- 
math project,  soil  temperatures  can  be  main- 
tained at  62°  to  63°  F.  during  the  growing 
reason,  by  keeping  soils  well  supplied  with 
succulent  humus  material  and  by  light  fre- 
juent  irrigations.  Nematode  damage  is  elimi- 
lated  or  reduced  to  a  minimum  at  soil  tem- 
leratures  under  63°  F.  Such  crops  as  pota- 
oes  thrive  best  at  this  low  temperature. 


Improvement  to 
Belle  Fourche  Dam 

(Continued  from  page  116) 

trol  was  obtained  by  locating  borrow  pits 
within  the  reservoir  area  and  selecting  mate- 
rial to  give  not  only  proper  gradation  but 
also  a  practicable  moisture  content  for  com- 
paction. All  hauling  was  by  dump  trucks, 
and  loading  was  done  by  dipper  shovels  with 
two  in  the  earth  borrow  pits  and  two  at  the 
rock  quarry.  At  the  gravel  pit  one  shovel 
took  care  of  stripping  and  excavation  while 
loading  was  done  by  bulldozers  and  conveyor 
belt.  At  first,  rock  was  hauled  from  Spear- 
fish,  28  miles,  but  the  quarry  proved  inade- 
quate and  thereafter  Whitewood  became  the 
source  of  supply,  requiring  a  40-mile  haul. 
Operations  were  continuous,  being  carried  on 
three  shifts  per  day,  and  materials  went  into 
place  at  the  average  rate  of  1,640  cubic  yards 
per  24  hours. 

A  section  of  embankment  planned  near  the 
north  end  of  the  dam  was  eliminated  and  final 
quantities  were  somewhat  below  the  estimate. 
Following  are  the  contract  earnings : 

Item  1 :  Earth  fill — 41,021  cubic  yards 

at  ?0.2G $10,  665  .46 

Item  2  :  Gravel  fill  below  2,925—24,691 

cubic  yards  at  $0.55 13,  580.  05 

Item  3  :  Gravel  flU  above  2,925—27,402 

cubic  yards  at  $0.60 16,  441.  20 

Item    4 :    Rock    riprap — ^18,375    cubic 

yards  at  $2.90 53,  287.  50 

Item  5  ;  Drilling — 3,002  linear  feet  at 

$0.50 1,  501.  00 

Total ..  95,  475.  21 

Fall  weather  was  exceptionally  favorable 
for  carrying  on  hauling  operations  and  only 
one  day  was  lost  on  account  of  precipitation. 
Temperatures  during  October  were  at  nearly 
summer  level,  and  it  was  possible  to  continue 
fall  irrigation  so  that  run-off  was  stored  in 
the  soil  and  practically  none  was  lost  on  ac- 
count of  the  dam  improvement.  Storing  in 
the  reservoir  was  resumed  on  November  1, 
when  all  filling  including  rock  had  been  com- 
pleted to  elevation  2,925.  On  December  17, 
when  the  entire  job  was  completed,  the  water 
level  stood  at  2,930.2. 


Contractor's  Camps 

(Continued  from  page  121) 

Rates  for  electricity  are  as  follows : 

First  50  kilowatt-hours  per  month,  4  cents 

each. 
All  over  50  kilowatt-hours  per  month,  2  cents 

each. 

None  of  the  houses  is  furnished,  but  lum- 
ber and  other  materials  are  furnished  free 
by  the  contractor  for  tables,  chairs,  and  other 
camp  furniture. 


The  trailer  camp. — During  the  early  stages 
of  the  work,  trailers,  and  small  shacks,  and 
tents  were  distributed  over  the  reservation  in 
such  manner  as  to  make  it  impossible  to  en- 
force sanitary  regulations,  and  the  contractor 
was  requested  to  lay  out  streets  and  provide 
water  and  sanitary  toilets  in  an  area  selected 
for  the  purpose  on  the  left  bank  of  Blue  River 
about  1  mile  upstream  from  the  axis  of  the 
dam.  The  contractor  laid  out  and  gravel- 
surfaced  streets,  and  installed  water,  sewer, 
and  street-lighting  systems.  There  are  two 
community  bathhouses  in  this  camp  centrally 
located,  equipped  with  toilets,  hot  and  cold 
showers,  and  coal-burning  heaters.  The  laun- 
dry rooms  in  connection  with  bathhouses  are 
equipped  with  laundry  trays  for  which  hot 
and  cold  water  is  furnished.  Pits  for  the 
disposal  of  garbage  are  provided  near  the 
camp  and  garbage  is  collected  every  other 
day,  placed  in  pits,  and  covered  with  earth. 
All  rubbish  is  burned.  A  charge  of  $6  per 
month  is  made  for  a  space  30  x  40  feet  in  this 
camp,  which  price  includes  free  use  of  elec- 
tricity for  lighting,  water,  bathhouse,  a  laun- 
dry room,  and  collection  and  disposal  of  gar- 
bage and  trash. 

Medical  service. — A  resident  physician  is 
employed  by  the  contractor,  and  occupies  a 
well-equipped  office  in  the  headquarters  camp. 
Three  beds  are  provided  in  the  same  building 
with  the  doctor's  office  for  emergency  cases. 


San  Luis  Project 
Feasible 

DURING  April,  Secretary  of  the  Interior 
Harold  L.  Ickes  transmitted  a  report  to  Con- 
gress on  the  San  Luis  project  on  the  Rio 
Grande  in  Colorado,  stating  that  the  project 
was  feasible  and  recommending  its  construc- 
tion under  the  reclamation  law.  The  report 
was  accompanied  by  a  letter  from  the  Presi- 
dent stating  the  project  should  be  constructed 
by  the  Bureau  of  Reclamation,  if  and  when  it 
is  constructed. 

The  irrigation  and  flood-control  develop- 
ment would  cost  an  estimated  $17,465,000,  of 
which  $10,585,000  would  be  allocated  to  irriga- 
tion to  be  repaid  by  water  users  on  400,000 
acres  of  developed  land  around  Monte  Vista 
now  in  need  of  supplemental  irrigation  water, 
and  $6,880,000  would  be  allocated  to  flood  con- 
trol under  a  finding  agreed  to  by  the  Corps  of 
Engineers  with  no  reimbursement  contem- 
plated. 

The  report  contemplates  construction  of 
Wagon  Wheel  Gap  Dam  to  form  a  reservoir 
which  would  impound  1,000,000  acre-feet  of 
water  near  Creede,  two  reservoirs  on  the 
Conejos  River  southwest  of  Alamosa  with  a 
combined  capacity  of  100,000  acre-feet,  and  a 
small  transmountain  diversion  from  the 
Colorado  River  Basin  to  the  Rio  Grande 
Basin.  The  Bureau  report  finds  power  devel- 
opment unwarranted  at  this  time  but  provi- 
sions for  future  development  are  included. 
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Belle  Fourche 

Boise 
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Buford-Trenton 

Carlsbad 

Central  Valley  .. 

Shasta  Dara 

Friant  division 

Delta  Division 
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Ogden  River., 

Orland 

Owyhee 

Parker  Dam  Power 

Pine  River 

Provo  River 

Rapid  Valley 

Rio  Grande . . 

River  ton 

Sanpete 

Shoshone 

Heart  Mountain  division 

Sun  River 

Truckee  River  Storage 

Tucumcari 

Umatilla  (McKay  Dam) 

Uncompahgre:   Repairs  to  canals. 
Upper  Snake  River  Storage  3__,.. 

Vale .-. 

Yakima 

Roza  division 

Yuma 


Yuma.  Ariz 

Newell.  S.  Dak _ 

Boise.  Idaho .. 

Boulder  City.  Nev 

Glendive,  Mont 

Williston.  N.  Dak 

Carlsbad,  N.  Mex 

Sacramento,  Calif 

Redding.  Calif 

Friant.  Calif 

Antioch,  Calif 

Estes  Park.  Colo 

Austin,  Tei 

Coulee  Dam,  Wash 

Bend.  Greg 

Yuma,  Ariz 

Grand  Junction.  Colo.. 

Casper,  Wyo 

Klamath  Falls.  Oreg... 

Malta,  Mont 

Burley,  Idaho 

Burley,  Idaho 

Provo,  Utah 

Guernsey,  Wyo 

Provo.  Utah 

Orland,  Calif 

Boise,  Idaho 

Parker  Dara.  Calif 

Vallecito,  Colo 

Provo.  Utah 

Rapid  City.  S.  Dak 

El  Paso.  Tex 

Riverton,  Wyo 

Provo.  Utah 

Powell.  Wyo_ 

Cody.  Wyo 

Fairfield,  Mont 

Reno,  Nev 

Tucumcari,  N.  Mex 

Pendleton,  Oreg 

Montrose.  Colo ..... 

Aahton,  Idaho 

Vale.  Oreg 

Yakima,  Wash 

Yakima.  Wash 

Yuma,  Aria 


Official  in  charge 


Name 


Leo  J.  Foster 

F.  C.  Youngblutt 

R.J.  Newell 

Irving  C.  Harris 

Paul  A.  Jones 

Parley  R.  Neeley 

L.  E.  Foster 

W.  R.  Young 

Ralph  Lowry 

R.  B.  Williams 

Oscar  G .  Boden 

Porter  J.  Preston 

Kmest  A,  Moritz 

F.  A.  Banks 

D.  S   Stuver 

Ivco  J.  Foster 

W,  J.  Chiesman 

Irvin  J.  Matthews 

B.  E.  Hayden- 

H.  H.  Johnson 

Stanley  R.  Marean 

Samuel  A.  Mc Williams.. 

E.  O.  Larson .. 

C.  F.  Gleason 

E.  O.  Larson 

D.  L.  Carmody 

R.  J.  Newell 

E.  C.  Koppen 

Charles  A.  Burns 

E.  O.  Larson 

Horace  V.  Hubbell 

L.  R.  Fiock. 

H.  D.  Comatock 

E.  O.  Larson. __ __. 

L.J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker 

Floyd  M.  Spencer 

Harold  W.  Mutch.,. 

C.  L.Tica 

Denton  J.  Paul 

I.  Donald  Jerman 

C.  C.  Ketchura 

J.  S.  Moore 

Charles  E,  Crownover... 
C.  B.  Elliott 


Title 


Construction  engineer 

Superintendent 

Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer 

Superintendent 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superinteodeni... 

Construction  engineer  ' 

Superintendent . 

Superintendent 

Superintendent 

Resident  engineer 

Construction  engineer 

Superintendent  of  power.. 

Construction  engineer 

Juperintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Superintendent 

Construction  engineer 

Superintendent    

Construction  engineer 

Superintendent ._ 

Construction  engineer 

Engineer 

Reservoir  superintendent.. 

Engineer 

Construction  engineer  1 

Superintendent 

Superintendent 

Construction  engineer 

Superintendent 


J.  C.  Thrailkiil 

J.  P.  Siebeneicher 

Robert  B.  Smith 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newman. 

E.  W.  Shepard 

E.  R.Mills 


C.  M.  Voyen 

William  F.  Sha... 

C.  B.  Funk 

Nohle  O,  Andersoi 
J.  C.  Thrailkiil.., 
Emil  T.  Ficenec.. 
George  W.  Lyie.. 

W.  I.  Tingley 

E.  E.  Chabot 

G.  C.  Patterson.. 


Francis  J.  Farrelt.. 

A.  T.  Stimpfig 

Francis  J,  Farrell., 

W.  D.  Funk 

Robert  B.  Smith., 

George  B.  Snow 

FVank  E.  Gawn 

Francis  J.  Farrell, . 


H.  H.  BerryhUL.. 

C.  B.  Wentzel 

Francis  J.  Farrell.. 

L.J.  Windle  J 

L.J.  Windle  a 


Charles  L.  Harris. 


Ewalt  P.  Anderson 

Emmanuel  V.  Hillius.. 


Conrad  J-  Italston 

Alex  S.  Harker 

Jacob  T.  Davenport. 


District  oounsel 


I  Boulder  Dam  and  Power  Plant.  a  Acting,  I  Island  Park  and  Grassy  Lake  Darr 

Projects  or  divisions  oj  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Name 

Addresa 

R.  J.  Coffey.. 

Loa  An  geles.  Calif. 

W.J.Burke 

B.  E.  Stoutemyer 

R.  J.  Coffey..... 

Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont, 
Billings,  Mont. 

W.  J.  Burke  ... 

W.J.Burke 

H,  J.  8.  Devries 

B.  J.  Coffey 

Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Loa  Angeles.  Calif. 
Salt  Lake  City,  Utah 

R.  J,  Coffey 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

R.J.  Coffey 

J. R.  Alexander 

Portland.  Oreg. 
Portland,  Oreg. 
Loa  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
BiUings.  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portland,  Oreg. 
Portland,  Oreg. 
Salt  Lake  City,  Utah. 
Billings,  Mont. 
Salt  Lake  City.  Utah. 

W.  J.  Burke.. 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

W.J.Burke 

J.  R.  Alexander    . 

R.J.  Coffey 

B.  E.  Stoutemyer. __ 

R.  J.  Coffey 

Portland,  Oreg. 
Los  Angeles,  Calif. 

Salt  LakeCity,  Utah. 

W.J.  Burke 

H.  J.  S.  Devries _. 

W.J.Burke 

Billings,  Mont. 

Sait  Lake  City,  Uuh. 

Billing!.  Mont. 

Billings.  Mont. 

Billings,  Mont. 

Salt  Lake  City,  Utah. 

J.  R.  Alexander 

W.J.Burke..      . 

W.  J.  Burke   . 

W.  J.Burke 

H.  J.  S.  Devries 

B.  E.  Stoutemyer 

J.  R.  Alexander.-      . 

Portland.  Oreg. 
Salt  Laka  City.  Utah. 
Portland,  Oreg. 
Portland.  Oreg. 
Portland.  Oreg. 
Portland.  Oreg. 
Loa  Angeles.  Calif. 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer , 

B.  E.  Stoutemyer __ 

B.  E.  Stoutemyer 

R.  J.  Coffey _. 

Project 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Addreas 

Baker  (Thief  Valley  division)  1 

Lower  Powder  River  irrigation  district 

B.ker.  Ore. 

Keating. 
Hamilton. 
Boise. 
Caldwell. 

Huntington. 

Huson. 

Grand  Jctn. 

Lovelock. 

Ballatine. 

I..ogan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem 

Zurich. 

Rupert. 

Burley. 

Gooding, 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden. 

Okanogan. 

Lay  ton. 

G    R    Walsh 

Boise  1 

Board  of  Control 

Boise  1 

Black  Canyon  irrigation  district 

W    H    Jordan 

Burnt  River 

Burnt  River  irrigation  district . 

Huntington.  Oreg 

Frenchtown.  Mont 

Grand  Junction.  Colo . 

Harold  H.  Hursh 

Ralph  P.  Schaffer 

G.  J.  McCormich. 

French  town . .. 

Frenchtown  irrigation  district 

President 

Grand  Valley.  Orchard  Meaa  3 

Orchard  Mesa  irrigation  district 

C    W    Tharp 

Humboldt 

Pershing  Co.  Water  Construction  Dist 

Huntley  irrigation  district 

Hoy   Meflev 

Huntley  i __ 

Hyrum  3 _ 

South  Cache  W.  U.  A 

Klamath,  Langell  Valley  l 

Langell  Valley  irrigation  district 

Chas  A   Revell 

Klamath,  Horsefly  1 

Horsefly  irrigation  district 

a      g  ''--- 

Lower  Yellowstone  * 

Board  of  Control 

Milk  River:  Chinook  division  * 

Alfalfa  Valley  irrigation  district... 

Fort  Belknap  irrigation  district 

Chinook,  Mont 

H.  B.  Bonefright 

L    V    Bogy 

Zurich  irrigation  district _ 

H.  M.  Montgomery 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Zurich.  Mont 

R.  E.  Musgrove 

President— 

J    F   Sharales 

Minidoka  irrigation  district 

Pumping 

Burley  irrigation  district 

Frank  O.  Redfield 

Gooding  1 

Amer.  Falls  Reserv.  Dist.  No.  2 

Newlanda  3 

Truckee-Carson  irrigation  district 

Fallon.  Nev 

W.  H    Wallace 

North  Platte:  Interstate  division  *._ 

Fort  Laramie  division  * 

Fort  Laramie  division  * 

Pathfinder  irrigation  district 

Gering-Fort  I.Aramie  irrigation  district 

Goshen  irrigation  district 

Northport  irrigation  district 

Mitchell,  Nebr 

Gering,  Nebr 

Torrington.  Wyo 

Northport.  Nebr.. 

Ogden,  Utah 

Okanogan,  Wash 

Ogden.  Utah 

T.W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Rouah     . 

Manager..  . .... 

Supeiintendent . ..... 

Flora  K.  Schroeder 

C.  G.  Klingman . 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Wm.  P.  Stephens _. 

Nelson  D.  Thorp. 

D.  D.Harris 

Northport  division  * 

Mark  Iddings 

Ogden  River 

Ogden  River  W.  U.  A 

Okanogan  l 

Sait  Lake  Basin  (Echo  Rm.)  a. 

Weber  River  Water  Users'  Assn 

D.  D.  Harris 

Manager ,: 

Shoshone:  Garland  division  *._ 

Shoshone  irrigation  district , 

Powell.  Wyo. 

Paul  Nelson 

PhoenU. 

Powell. 

Deaver. 

Payson. 

Fort  Shaw. 

Fairfield. 

Ilermiaton. 

Frannie  division  * 

R.  J.  Sohwendiman 

Strawberry  Valley 

Strawberry  Water  Users'  Assn 

Sun  River:   Fort  Shaw  division  * 

Fort  Shaw  irrigation  district 

Fort  Shaw,  Mont... 

Fairfield.  Mont... 

C.  L.  Bailey 

C.  L.Bailey 

Greenfields  division  < 

Greenfields  irrigation  district . 

A.  W.  Walker                                 Mnr..^^ 

Umatdla:   East  division  1 

West  divUion  I ._ 

Hermiston  irrigation  district 

Henniston,  Oreg 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson _ 

G.G.  Hughes 

Manager 

Enoe  D.  Martin 

Uncompahgre  3 

Yakima.  Kittitaa  division  1. 

Uncompahgre  Valley  W.  U.  A ".II"""     Montrose.  CoiolV.IIIIIII 

Irrigon. 
Montroee. 

Acting  manager 

G.L.Sterling 

Ellens  bufK. 

1  B-  E.  Stoutemyer.  district  counsel    Portland,  Oreg. 
IR.  J.  Coffey,  district  counsel.  Los  Angele*.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Important  investigations  in  progress 


Project 


Colorado  River  Basin,  sec.  16  (Colo.,  Wyo.,  Utah.  N.  Mex.). 

Fort  Peck  Pumping  (Mont,.  N.  Dak.) 

MiBSouri  River  Pumping  (N.  Dak.   S.  Dak.) 

Yellowstone  Basin  (Mont.) . " 

Big  Horn  Basin  (Mont..  Wyo.) ... I..II""III 

Arkansas  Valley  (Colo.,  Kana.) . I 

Challis.  Salmon  River  (Idaho) . 

Robert  I*e  (Tex.) 

Colorado-Great  Basin ... ... . 

Williams.  Hassayampa.  Little  Colorado  (Aria.) I"" 


Denver,  Colo 

Denver,  Colo 

Denver,  Colo 

Helena.  Mont 

Denver,  Colo 

Denver,  Colo 

Salmon  City.  Idaho 

Austin,  Tex 

Salt  Lake  City.  Utah. 
Phoenix.  Ariz. , 


In  ohaige  of— 


E.  B.  Debler 

W.  G   Sloan 

W.  G.Sloan 

F.  V.  Munro 

W.  G.Sloan 

A.  N.  Thompson. 

O.  L.  Kime 

E.  A.  Morita 

E.  G.  Nielsen 

Major  O.  Simons. 


Title 


Senior  engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Associate  engineer. 

Construction  engineer. 

Engineer. 

Associate  engineer. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budeet. 


Sallie  a.  B.  Coe,  Editor, 
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MOUNT  SHASTA.     SACRAMENTO  RIVER  IN  THE  FOREGROUND 


By  the  President  of  the 
United  States  of  America 

A  Proclamation 


Whereas  the  exigencies  of  international  conflict  may  be  expected 
to  deter  travel  by  American  citizens  to  the  areas  involved,  and 

Whereas  no  such  deterrent  to  travel  exists  among  the  friendly 
nations  of  the  Western  Hemisphere,  and 

Whereas  it  is  important  that  we  in  the  Americas  further  consolidate 
our  unity  by  a  better  knowledge  of  our  own  and  each  others"  countries 
through  the  instrumentality  of  travel,  and 

Whereas  the  facilities  of  the  Government  of  the  United  States  may 
well  be  devoted  to  the  encouragement  of  so  laudable  a  program. 

Now,  Therefore,  I,  Frankun  D.  Roosevelt,  President  of  the 
United  States  of  America,  do  proclaim  1940  as  Travel  America  Year 
and  do  invite  our  own  citizens,  and  friends  from  other  lands,  to  join 
in  a  great  travel  movement,  so  that  our  peoples  may  be  drawn  even 
more  closely  together  in  sympathy  and  understanding. 

In  Witness  Whereof  I  have  hereunto  set  my  hand  and  caused  the  seal 
of  the  United  States  of  America  to  be  affixed. 


Done  at  the  City  of  Washington  this"  thirteenth  day  of  January  in 
the  year  of  our  Lxjrd  nineteen  hundred  and  forty,  and  of  the 
Independence  of  the  United  States  of  America  the  one  hundred 

and  sixty-fourth. 


[seal] 


Frankun  D  Roosevelt 


By  the  President: 
CoRDELL  Hull 

Stcntary  of  Stat*. 


PRICE 
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Construction  Features  of  the  Glendive  Unit 


Buffalo  Rapids  Project,  Montana 


By  D.  R.  BURNETT,  Office  Engineer 


IN  A  previous  Issue  of  the  Reclamation  Bba 
there  appeared  an  article  giving  general  infor- 
mation concerning  the  Buffalo  Rapids  project. 
To  lead  up  to  the  subject  matter  of  this 
article  a  brief  summary  of  the  information 
given  in  the  first  article  is  necessary. 

The  project  is  located  in  eastern  Montana, 
extending  along  the  Yellowstone  River  be- 
tween Miles  City  and  the  upper  end  of  the 
Lower  Yellowstone  project.  Because  of  pro- 
longed drought  conditions  during  the  past  10 
years  this  once  productive  valley  was  rapidly 
becoming  untenable  as  a  farming  center. 
Mainly  through  the  efforts  of  the  Mid-Yellow- 
stone Recovery  Association,  the  Bureau  of 
Reclamation  was  provided  with  funds  to 
make  an  investigation  of  the  valley  to  deter- 
mine the  feasibility  of  using  water  from  the 
Yellowstone  River  for  irrigation  of  the  land. 

In  1935  this  Investigation  was  completed 
and  it  was  determined  that  approximately 
56,000  acres  of  land  in  the  valley  were  suscep- 
tible to  irrigation  by  any  one  of  three 
methods.  These  methods  consisted  of  a 
gravity  .scheme,  pumping  scheme,  and  combined 
gravity  and  pumping  scheme.  From  an 
economic  standpoint  none  of  these  three 
schemes  was  feasible,  in  that  the  construction 
cost  was  estimated  to  be  too  high  for  the  land 
to  repay  the  entire  cost.  Because  of  the  ur- 
gent need  for  relief  expenditures  to  the  in- 
habitants of  the  vicinity,  consideration  was 
given  to  the  procurement  of  a  direct  grant 
to  be  expended  for  labor  and  to  be  nonreim- 
bursable and  of  sufficient  proportion  to  make 
tlie  project  feasible  for  the  balance  of  the 
construction  cost.  Since  a  direct  grant  of  this 
size  would  be  out  of  proportion  to  the  popu- 
lation affected,  the  project  was  broken  down 
Into  separate  units  for  construction  purposes, 
and  an  allotment,  based  on  reimbursable  and 
nonreimbursable  funds,  requested. 

The  Glendive  unit  was  selected  as  the  first 
to  be  constructed  and  on  August  26,  1937,  the 
President  allocated  $1,605,000  of  E.  R.  A. 
money  for  construction  purposes.     The  allo- 


cation specified  that  $829,000  was  to  be  a 
direct  grant  to  be  expended  for  labor  and 
$776,000  was  to  be  expended  for  engineering 
and  administrative  employees  and  for  ma- 
terials and  was  to  be  reimbursed  to  the  Gov- 
ernment. These  figures  were  later  revised  to 
$1,057,800  nonreimbursable,  and  $547,200  re- 
imbursable. Construction  of  the  unit  was 
started  on  November  12,  1937,  with  the 
breaking  of  ground  for  excavation  of  the  main 
canal.  Construction  of  the  Irrigation  system 
is  now  complete  with  the  excejstion  of  prim- 
ing and  puddling  work  and  the  purpose  of  this 
article  is  to  describe  the  principal  features 
Involved  and  the  methods  used  in  their 
construction. 

The  Glendive  Unit 

The  Glendive  unit  lies  on  the  west  side  of 
the  Yellowstone  River  between  Fallon  and 
Glendive,  Mont.  It  contains  about  17,000 
acres  of  Irrigable  land,  2,200  of  which  are 
located  in  an  abandoned  irrigation  district 
and  because  of  legal  restrictions  cannot  be 
entered  at  present.  In  addition  to  the  2,200 
acres  there  are  1,800  acres  lying  above  the 
main  canal  for  which  rellft  pumps  are 
planned  In  the  future  and  1,000  acres  at  the 
lower  end  for  which  no  construction  work  has 
been  done  because  of  Insufficient  funds.  Con- 
struction work  at  present  Is  complete  for 
12,000  acres  and  the  system  is  designed  and 
constructed  to  suflicient  capacity  for  furnish- 
ing water  to  all  17,000  acres  when  additional 
money  is  available  for  construction  of  the 
extensions  and  for  additional  pumping  units. 

The  design  of  the  system  is  based  on  a 
pumping  requirement  of  1  second-foot  for  55 
acres  of  irrigable  land  and  on  the  delivery 
of  a  maximum  of  five  second-feet  to  the 
high  point  of  every  80-acre  tract  of  land  out- 
lined by  legal  subdivision  lines. 

Construction  of  the  system  as  specified  in 
the  allocation  order  of  the  President  was  to 
be  carried  on  by   Government  forces  under 


the  direction  of  the  Bureau  of  Reclamation. 
All  labor  was  to  be  obtained  from  the 
W.  P.  A.  rolls  of  the  region  with  the  exception 
of  a  5-  to  10-percent  exemption  for  supervisory 
employees.  In  addition  to  this  the  employ- 
ment of  equipment  owners  on  an  owner-oper- 
ator basis  was  allowed  and  paid  for  from  the 
nonreimbursable  fund.  This  procedure  was 
followed  throughout  the  duration  of  the  con- 
struction period  and  completely  provided  for 
the  relief  requirements  of  the  community  and 
surrounding  territory. 

In  the  fall  of  1937  the  Bureau  of  Reclama- 
tion opened  an  office  at  Glendive  and  set  up 
an  engineering  and  clerical  organization  for 
directing  construction  of  the  project.  In  this 
oflSce  designs  for  the  lay-out  of  the  system 
and  minor  structures  were  prepared,  as  well 
as  timekeeping,  bookkeeping,  and  cost-keeping 
records. 

Pumping  Plant 

The  pumping  plant  is  located  on  the  bank 
of  the  Yellowstone  River  about  27  miles  south- 
west of  Glendive.  It  is  designed  to  deliver 
330  second-feet  of  water  against  a  total  dy- 
namic head  of  103  feet.  The  plant  has  provi- 
sions for  the  installation  of  three  separate 
pumping  units,  each  having  a  capacity  of 
110  cubic  feet  per  second.  Two  of  these  units 
are  now  Installed  with  the  third  unit  to  be 
installed  at  the  time  of  the  inclusion  of  the 
remaining  irrigable  lands.  The  pumps  dis- 
charge through  a  steel  pipe  manifold  Into  a 
single  monolithic  concrete  discharge  line 
which  carries  the  water  to  the  head  of  the 
nwln  canal.  Power  for  pumping  is  supplied 
by  the  Montana-Dakota  Utilities  Co.  from 
their  transmission  line  through  a  Govern- 
ment-built power  tap  line  1,100  feet  long. 

In  the  spring  of  1938  a  %-yard  dragline 
was  purchased  by  the  Bureau  and  construc- 
tion of  the  pumping  plant  was  started  In 
May,  with  the  building  of  a  gravel-surfaced 
road  from  the  main  highway  to  the  site. 
This  road  and  excavation  for  the  main  build- 
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Main  canal  excavation  operations  at  station  6  30 -f  00 


ing,  requiring  a  total  of  18,700  cubic  yards  of 
excavation,  was  completed  by  the  drngline  in 
July  and  work  on  the  building  started. 

The  building  is  a  concrete  structure  25  by 
54>4  feet  in  plan  and  d4  feet  high  with  an 
additional  32-  by  41'/j-foot  concrete  inlet  and 
trashrnck  structure.  The  first  concrete  was 
pla<-ed  for  the  footings  in  September  and 
placing  ofierations  continued  through  tJic  win- 
tor  until  completed  the  following  May.     The 


building  re<iuired  1^04  cubic  yards  of  rein- 
forced concrete  and  forms  for  concrete  plac- 
ing operations  were  built  in  the  carpenter 
shop  at  Glendive  and  set  in  place  by  field 
crews.  The  principal  difficulty  during  the 
construction,  as  in  the  case  of  all  concrete 
work  on  tlie  unit,  was  the  inexperience  of 
the  construction  organization.  Very  few  of 
the  carpenters  and  concrete  men  furnished 
by  the  W.  P.  A.  organization  were  familiar 


Siphon  at  main  canal  station  623  +  01  from  inlet  looking  toward  discharge 
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with  this  type  of  work  and  a  great  deal  a 
time  was  consumed  In  training  and  educat 
Ing  the  men.  They  were  willing  and  abU 
to  learn  and  an  efficient  construction  or 
ganlzatlon  was  eventually  built  up.  Durin| 
the  winter  months,  when  temperatures  ai 
low  as  40°  l>eIow  zero  were  recorded,  th« 
entire  building  was  boused  in  a  large  teui 
and  heating  carried  on  continuously.  In  ad 
dition  all  concrete  aggregates  and  the  mixin| 
water  were  heated  before  using.  Construe 
tion  during  the  winter,  while  ordinarily  uol 
desirable,  was  necessary  on  this  project  ii 
order  to  keep  the  men  from  the  relief  rolls 
and  also  because  of  the  desire  to  complete 
construction  as  rapidly  as  possible.  Although 
the  necessity  of  continued  heating  materially 
Increased  the  cost  of  the  structure,  concrete 
placed  in  the  building  was  sufficiently  pro 
tected  from  the  freezing  weather  at  all  limes. 
The  two  main  pumping  units  installed  ni 
present  are  driven  by  1,500  horsepower 
synchronous-type  motors.  Installation  of  the 
pumps  and  related  operating  equipment  was 
completed  in  July.  Under  the  specifications  j 
for  the  pumps  an  acceptance  test  was  re-  j 
quired,  which  test  will  be  described  further 
on  in  this  article. 

Directly  related  to  the  construction  of  tin-  j 
main  building  was  the  construction  of  an  1 
intake  channel,  a  discharge  pipe  line,  and  n 
substation.  The  intake  channel  is  an  un- 
lined  earth  channel  1,600  feet  long  from  the 
intake  to  the  pumping  plant  to  the  main 
channel  of  the  Yellowstone  River.  Exca- 
vation for  this  channel  was  done  with  the 
dragline  and  consisted  of  57,000  cubic  yards 
of  excavation.  The  discharge  pipe  line  is  a 
7-foot  inside-diameter  monolithic-concrete 
pipe  600  feet  long  and  connected  through  the 
walls  of  the  main  building  to  the  pumps  by 
3(t-inch  steel  pipes.  At  the  outlet  end  of  the 
I>lp(>  is  a  30-foot  open  transition  to  the  main 
canal  section  and  backflow  down  the  pipe  is 
prevented  l>y  an  84-inch  automatic  flap  gate. 
Concrete  work  for  the  pipe  line  w»s  8tarte<l 
in  February  1939,  and  completed  in  August 
1939.  Total  concrete  placed  for  the  line  was 
54«  cubic  yards.  The  pipe  was  placed  In 
30-foot  sections  using  removable  forms  s«m 
Id  place  on  concrete  anchors. 

For  transforming  the  33,000-line  voltage  of 
the  Montana-Dakota  Utilities  Co.  transmis 
slon  line  to  2,800  volts  for  operation  of  the 
pumping  units  a  substation  was  con8truct<><i 
adjoining  the  pumping  plant  building.  Tlin  < 
o|ieratlng  and  one  reserve  57,000/2,300-viili 
Irnnsfonners  with  required  bus  structure  ami 
apparatus  were  set  on  a  concrete  fouudation 
and  enclosed  in  a  high  steel-racsh  fence.  >  i  ' 
transformers  were  con.stnicted  for  57.uiti 
volts  in  case  the  Montana-I>akota  Utility  Co. 
should  Increase  the  voltage  of  their  line. 

.\ll  of  the  work  for  the  pumping  plant  and 
rcliiiiHl  structures,  except  a  small  amount  of 
liackfllling,  painting,  and  general  cleanup 
work  was  completed  In  September  1989.  A 
lcm|H>rary  weir  for  testing  the  capacity  of 
the  pum|w  was  conslructed  in  the  main  caniil 
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just  below  the  outlet  to  the  discharge  line 
and  operating  and  testing  the  pumps  was 
done  during  the  latter  part  of  September  and 
in  October.  The  tests  conclusively  showed 
that  the  pumps  would  not  deliver  the  re- 
quired amount  of  water  and  as  a  result  the 
contractor  for  the  pumps  is  now  making 
alterations  which  will  require  new  installa- 
tions, to  be  tested  before  the  irrigation  sea- 
son of  1940. 

Since  operation  of  the  pumping  plant  will 
require  the  presence  of  a  pump  operator  at 
all  times,  it  was  also  necessary  to  construct 
a  permanent  residence  at  the  plant  site.  A 
completely  modern  four-room  frame  house 
was  constructed.  This  house  is  equipped  with 
an  individual  water  supply  system  from  a 
nearby  spring,  all  modern  sewage  and  plumb- 
ing facilities,  and  it  is  likely  that  a  wind 
charger  may  be  installed  for  electrical  serv- 
ice during  the  winter  when  the  main  power 
source  will  be  cut  off.  There  is  also  an  all- 
metal  three-car  garage  at  the  house  and 
irrigation  facilities  provided  for  landscaping 
and  gardening. 

Main  Canal 

The  main  canal,  as  In  the  case  of  the  pump- 
ing plant,  is  also  designed  for  a  suflBclent 
capacity  to  supply  water  to  the  entire  17,000 
acres  of  irrigable  land  in  the  Glendlve  unit. 
Starting  at  the  outlet  end  of  the  discharge 
pipe  line  the  canal  properties  are :  base  width, 
13  feet;  water  depth,  7  feet;  freeboard,  3 
feet ;  11/2  :1  side  slopes,  and  a  capacity  of  330 
cubic  feet  per  second.  The  size  of  the  canal 
changes  at  siphon  sites,  gradually  decreasing, 
until  at  the  lower  end  of  the  canal  the  prop- 
erties are :  l)ase  width,  4  feet ;  water  depth, 
2.6  feet ;  freeboard,  1.4  feet ;  iy2  :1  side  slopes, 
and  a  capacity  of  31  cubic  feet  per  second. 
This  section  is  maintained  at  the  lower  end 
so  that  future  extensions  of  the  canal  can  be 
made  to  include  the  1,000  acres  of  land  not 
included  in  the  present  construction  program. 
The  total  length  of  the  canal  is  31.3  miles  and 
has  a  drop  of  34.2  feet  in  water  surface  eleva- 
tion from  the  beginning  to  the  end.  This 
drop  includes  7  feet  loss  in  head  through  the 
10  siphons  and  the  remainder  from  the  canals 
average  slope  of  0.00016.  No  lining  of  the 
canal  has  been  done  and  probably  none  will 
be  required,  although  there  are  two  gravelly 
stretches  that  may  not  be  properly  sealed  by 
puddling  and  may  require  lining  before  suc- 
cessful operation  can  be  accomplished.  Struc- 
tures along  the  canal  consisted  of  10  concrete 
siphons  having  a  combined  length  of  4,215 
feet,  4  wasteways,  5  United  States  Highway 
No.  10  bridges,  25  county  road  and  farm 
biidges,  27  culverts  under  the  canal,  and  a 
2,700-foot  stretch  of  canal  having  an  average 
cut  of  33  feet. 

Excavation  for  the  canal,  98  percent  com- 
plete at  the  end  of  November  1939,  was  car- 
ried on  by  three  methods.  The  principal 
method  was  by  teams  and  scrapers  employed 
en    an    owner-operated    basis.    An    average 


Placing  concrete  in  Crackerbox  Wasteway 


force  of  55  four-horse  teams  with  scrapers, 
supplemented  with  plow  teams  and  a  90 
horsepower  tractor  with  ripper,  excavated 
708,000  cubic  yards  of  the  1,100,000  yards 
required.  In  addition  to  the  teams,  an  owner- 
operated  fleet  of  tractor-tumblebug  units  has 
excavated  225,000  cubic  yards  and  the  drag- 
line has  excavated  119,000  cubic  yards.  The 
remaining  excavation  will  be  completed  by 
tractor-tumblebug  and  dragline  methods.     In 


addition  to  the  canal  excavation,  there  has 
been  86,000  yards  of  excavation  from  borrow 
pits  for  the  construction  of  main  canal  em- 
bankments. 

Siphon  construction  has  been  in  progress 
steadily  since  July  1938.  During  the  re- 
mainder of  that  summer  and  the  winter  of 
1938-39  work  was  done  on  one  siphon  at  a 
time  but  in  the  spring  of  1939  and  until 
completion   in  December  of  that  year   three 


Completed  weir  drop  on  lateral  G19.3  R.,  station  11  +  50 
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siphons  were  under  construction  simul- 
taneously. All  siphon  barrels  were  mono- 
lithic concrete,  nnging  in  diameter  from  8 
feet  3  Inches  to  5  feet,  and  were  placed  in 
SO-foot  sections  with  removable  forms  set  in 
place  on  concrete  anchors.  A  typical  view 
of  a  siphon  under  construction  is  shown  in 
the  accompanying  picture.  Siphon  construc- 
tion required  56,500  cubic  yards  of  excavation 
and  the  placing  of  3,310  cubic  yards  of  re- 
inforced concrete.  Five  of  the  siphons  lo- 
cated at  regular  intervals  throughout  the 
length  of  the  canal,  were  provided  with  flash- 
board  grooves  in  the  inlets  for  diverting 
water  into  wasteways  in  case  of  breaks  in 
the  caual  and  also  for  checking  purposes 
along  the  canal. 

Four  screw-lift  vertical-gate  type  waste- 
ways  were  constructed  at  the  inlet  end  of 
four  of  the  siphons.  These  wasteways  re- 
quired the  placing  of  305  cubic  yards  of  con- 
crete and  are  to  be  operated  in  conjunction 
with  the  flasblKmrds  in  the  upper  ends  of 
the  siphons. 

Drainage  areas  above  the  main  canal  and 
general  topographic  conditions  required  the 
construction  of  27  culverts  under  the  main 
canal.  Twenty-two  of  these  were  concrete- 
box  type,  ranging  in  size  from  double  &-  by 
0-foot  to  single  3-  by  3-foot,  and  the  remain- 
ing five  were  precast  concrete-pipe  type. 
Culvert  construction  was  completed  in  No- 
vember 1039,  and  required  the  placing  of 
1,S30  cubic  yards  of  reinforced  concrete. 

All  bridges  constructed  over  the  main 
canal  were  timber-type,  constructed  on  tim- 
ber piling  for  the  five  large  bridges  over 
United  States  Highway  No.  10,  and  on  con- 
crete abutments  and  footings  for  the  county 
and  farm  road  bridges.  These  bridges  were 
all  completed  in  December  1039,  and  required 
the  driving  of  3,450  linear  feet  of  piling,  plac- 
ing 280  cubic  yards  of  reinforced  concrete. 
and  the  erection  of  276,000  board  feet  of  timber. 

Miscellaneous  construction  along  the  main 
caml  consisted  of  a  check  at  the  lower  end 
of  the  canal,  50,000  cubic  yards  of  excavation 
for  channels  for  bank  protection,  and  placing 
riprap  at  the  siphon  inlets  and  outlets  for 
bank  protection. 

lAiteral  Byilem 

The  lateral  system,  designed  to  deliver  a 
maximum  of  0  second-feet  to  the  high  point 
of  every  80-acre  tract,  required  the  excava- 
tion of  40  miles  of  comparatively  small  lateral 
canals.  Because  of  toposrapblc  conditions,  a 
large  numlNT  of  structures  were  required,  all 
of  which  were  concrete  except  the  farm 
bridges.  Road  crossings  for  United  SUtea 
Highway  No.  10  and  county,  roads  were  con- 
structed of  precast  concrete  pipe.  Construc- 
tion of  the  lateral  system  wos  completed  In 
Derembcr  1039.  Excavation  for  the  system 
wad  done  by  team  methods  and  consisted  of 
104,000  cubic  yards  from  canal  sections  and 
66,000  cubic  yards  from  borrow  pits  for  em- 
bonkment  construction. 


Structure  work  consisted  of  the  construc- 
tion of  43  main  c:inal  turn-outs,  8  lateral 
turn-outs,  169  farm  turn-outs,  128  drops  of 
both  check  and  weir  types,  55  checks,  15 
weirs,  18  orifice  measuring  devices,  28  precast 
concrete  pipe  road  crossings,  17  precast  con- 
crete pipe  drainage  culverts,  1  chute,  1  precast 
concrete-pipe  siphon,  and  27  farm  bridges. 

The  farm  turn-outs  are  a  .special  design  us- 
ing an  orifice  gate  and  a  regular  turn-out 
gate  so  that  water  passing  tbrotii;h  the  turn- 
out can  be  measured  and  at  the  same  time 
loss  in  head  through  the  structure  Is  held  to 
a  minimum. 

Telephone  Line 

Since  there  were  no  telephone  facilities 
throughout  the  length  of  the  unit  and  com- 
munication between  the  pumping  plant  and 
various  points  along  the  canal  was  necessary, 
a  two-wire  system  was  constructed.  This 
line  follows,  in  general,  along  the  main  canal 
and  has  phones  located  at  the  piQuping 
plant,  at  all  wasteways,  at  one  side  hill 
stretch  of  the  canal,  at  the  end  of  the 
canal,  and  at  tlie  warehouse  in  Glendive.  It 
can  be  used  only  for  communication  between 
the.se  points  and  is  not  connected  into  tlie 
regular  plioue  system  in  Glendive  or  vicinity. 

Concrete  Aggrcgatet 

Sand  and  gravel  used  for  concrete  was 
produced  by  an  owner-operated  plant  located 
on  the  project.  The  sand  was  somewhat 
coarse  and  a  blending  sand  was  also  pro- 
duced at  a  separate  pit  and  blended  with  the 
coarse  on  about  a  25-  to  75-percent  basis. 
Aggregates  were  dry  batched  at  a  Imtching 
plant  located  at  the  sand  and  gravel  pit  site 
and  transported  to  the  Individual  structures 
by  trucks  divided  to  hold  mixer  batches.  To- 
tal )iKKr«>gato  prmluced  included  5,756  tons 
of  sand,  8,440  tons  of  fine  gravel,  4,800  tons 
of  coarse  gravels,  and  1,568  tons  of  blending 
sand. 

Co$t» 

The  Glendive  unit  was  the  first  construction 
work  undertaken  l)y  the  Bureau  of  Reclama- 
tion on  a  cooperative  basis  with  the  W.  P.  A. 
organization  and  little  was  known  at  the 
start  of  the  Job  concerning  what  the  costs 
would  be.  It  has  been  proven  that  costs  of 
fonstructlon  on  this  unit  were  considerably 
higher  than  on  other  Reclamation  Jobs.  This 
was  due  not  only  to  the  inexperience  of  the 
construction  organization,  but  also  to  the 
methods  used  such  as  the  great  quantity  of 
excavation  done  by  team  metho<l8.  Also  it 
has  been  necessary  to  maintain  a  camp  for 
the  employees  and  although  the  men  operate<l 
their  own  m<>S8  and  were  charged  a  nominal 
fee  for  living  quarters,  the  camp  did  entail 
considernhle  cost  to  the  Bureau.  Also  the 
necessity  for  keeping  the  men  working  during 
the  winter  months  resulted  in  exi-essivc  costs 
for  heating  concrete  and  in  the  excavation  of 


frosen  ground.  Additional  cast,  not  ordi- 
narily encountered  under  contract  metlii"i-. 
was  caused  by  the  130-hour  law  which  niaki  s 
it  impractical  to  make  field  costs  and  over- 
head coincide  as  to  periods  of  employnn'iit. 

Future  Work 

In  the  spring  of  1940  there  will  i>e  a  siu;ill 
amount  of  backfilling,  riprapping,  and  i'l<  an 
up  work  to  be  done.  This  will  be  complriid 
in  sufficient  time  for  all  priming  and  piuidlini;  » 
operations  to  be  undertaken  before  the  irri- 
gation season.  Barring  unforeseen  difficul- 
ties, such  as  a  requirement  for  canal  lining, 
the  system  will  be  ready  to  deliver  water  to 
the  entire  12,000  acres  as  required  by  the 
owners  of  the  land. 

I'art  of  the  unit  will  require  a  considerable 
amount  of  drainage  work  and  additional  fiiiHl-< 
have  been  requested  for  this  purpose,  ihis 
work  will  l>e  done  as  required  during  ilie 
following  years. 

In  addition  to  tlie  construction  work  now 
completed,  the  development  of  the  2,200  acres 
in  the  old  irrigation  district  and  the  1,000 
acres  at  the  lower  end  of  the  canal, 
both  mentioned  previously  in  this  article,  is 
contemplated  during  tlie  summer  of  1040. 

Allotments  are  now  being  made  under  the 
Great  Plains  Recovery  Act  and  an  allotment 
has  been  made  for  construction  of  a  second 
unit  of  the  BufTaio  Rapids  project.  This  unit 
extends  from  Shirley  to  Fallon,  Mont,  and 
construction  is  expected  to  start  in  1040. 
Construction  will  follow  the  same  general 
procedure  in  that  funds  will  be  allocated 
to  provide  supervision  by  the  Bureau  of 
Reclamation  and  labor  from  the  W.  P.  A. 
organization.  It  is  likely  that  horses  will 
not  be  eniploye<l  and  construction  will  be 
carried  on  by  nio<lern  methods.  Tlic  Farm 
Security  Administration  will  also  have  an 
allotment  from  the  fund  to  be  used  for 
leveling  the  land  and  settling  the  project. 
Tlie  F^rm  Security  participation  in  tlie  de- 
velopment of  the  project  is  one  of  the  pro- 
visions of  the  Great  Plains  Recovery  Act. 

Shoshone  Fish  Rearing  Pond 

WORK  has  been  starteti  on  the  construction 
of  a  fish  rearing  ponti  on  the  southeast  slior»> 
of  the  Shoshone  Reservoir.  The  \m"<\ 
which  is  being  constructe«l  by  OCC  foi.- 
from  Camp  BB-S7,  is  an  ideal  location,  a- 
it  will  be  spring  fed,  and  tliere  will  Ik'  an 
abundance  of  feed.  It  will  l»e  pos.Hililo  !.■ 
transfer  the  fish  raised  in  the  pond  to  iln- 
reservoir  without  handling  them  by  opciiins 
the  gate  in  the  dam.  The  pond  will  lie 
planted  with  Mackinaw  (I,4ike)  trout  and 
will  be  of  Hufflcieiit  size  to  raise  npproxi- 
inately  100,(XI0  fi.sli  each  year. 

Tills  work  should  counteract  any  com 
plaint  by  local  sportsmen  that  fish  will  be 
killeil  by  the  draw-<lown  of  the  Shoshone 
Reservoir  next  fall  to  permit  the  completion 
of  the  Shoshone  Canyon  Conduit. 
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The  Recreational  Development  of 
Lake  Minatare 


NORTH  PLATTE  PROJECT 


By  R.  B,  BALCOM,  Senior  Foreman,  CCC  Camp  BR-1 


AN  IRIUGATION  reservoir  in  addition  to 
being  a  storage  place  for  water  can  be  de- 
veloped into  a  beautiful  lake  to  be  enjoyed 
by  thousands  of  people  living  on  or  near  the 
project  it  serves.  Facilities  can  be  provided 
for  fishing,  picnicking,  and  water  sports. 
Lake  Minatare,  a  Bureau  of  Reclamation  res- 
ervoir on  the  North  Platte  project  in  western 
Nebraska,  is  an  illustration  of  this  type  of 
development.  This  little  lake  is  the  only 
body  of  water  approximately  its  size  for  a 
distance  of  75  miles.  When  the  lake  is  full, 
it  covers  about  2,500  acres,  and  has  a  shore 
line  of  nearly  10  miles.  It  is  entirely  a  man- 
made  lake ;  the  ground  it  covers  was  origin- 
ally the  cow  pasture  of  one  of  the  early  pio- 
neers. 

When  Veterans  Civilian  Conservation  Corps 
Camp  BR-1  moved  to  the  lake  shore  in  the 
Slimmer  of  1934  it  was  a  jungle  of  saplings 
and  underbrush.  The  fertile  sandy  loam 
edging  the  lake  had  offered  an  ideal  bed  for 
Cottonwood  and  willow  seed  collected  along  the 
hundred-mile  canal  which  feeds  it,  but  na- 
ture, in  her  planting,  gave  little  heed  to  its 
development  for  the  enjoyment  of  man.  With 
the  aid  of  the  enrollees  It  became  possible  to 
remedy  the  matter.  Although  the  activities 
of  the  camp  were  concentrated  on  the  urgent 
work  of  rerouting  and  lining  canals  with  re- 
inforced concrete  and  the  building  of  perma- 
nent water  control  structures,  time  was 
found  each  year  for  development  of  the  lake 
area. 

The  first  big  job  was  thinning  and  grub- 
bing. This  made  an  ideal  winter  work  pro- 
gram. By  selection,  the  trees  were  thinned 
to  leave  the  largest  and  healthiest  and  to 
give  proper  spacing.  The  undesirable  species 
of  willows  were  grubbed  out  to  provide  picnic 
areas. 

Construction  Program 

Then  came  the  construction  work.  A  gate- 
way of  native  rock  was  built  to  form  an  en- 
trance for  both  camp  and  park.  The  main 
columns  forming  the  portals  are  18  feet  high 
and  can  be  seen  for  many  miles  on  the  main 
road  leading  to  the  lake. 

A  total  of  23  rustic  rock  camp  ovens  were 
then  built  in  various  parts  of  the  area  to  serve 
the  many  picnics,  sausage  roasts,  fish  and 
steak  fries.     More  than  50  picnic  bench  and 


table  combinations  were  constructed  from 
pine  poles  and  slabs.  By  the  fall  of  1936, 
two  double  toilets,  a  bathhouse  for  men  and 


women,  and  two  shelters  had  been  built  of 
native  rock,  quarried,  cut,  and  placed  by  en- 
rollees.   One  shelter  contains  a  large  room 


Observation  tower  and  bathhouse  on  shore  of  Lake  Minatare 
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with  a  fireplace  and  rustic  furniture,  a 
kitchen  equipped  witli  a  coolclug  range,  do- 
nated by  a  citizen,  and  a  smaller  room  for 
wood  storage.  A  large  covered  porch  flanks 
two  sides  of  the  building.  A  local  civic  or- 
ganization sponsored  this  shelter  and  fur- 
nished all  the  roofing  materials,  partitions, 
doors,  windows,  and  hardware.  To  obtain 
money  for  this,  they  put  on  a  boat  race  and 
water  carnival  on  the  lake  which  15,000 
I)eople  attended.  The  register  shows  that 
500  Boy  Scouts  alone  have  enjoyed  an  evening 
around  the  fireplace  or  have  stayed  all  night 
in  this  cabin. 

The  latest  of  the  native  rock  buildings  has 
Just  been  completed.  This  was  designed  to 
resemble  a  lighthouse  and  is  located  in  an 
ideal  spot  for  such  a  structure.  It  is  far 
out  on  a  point  extending  Into  the  lake.  The 
central  unit  rises  50  feet,  and  at  its  base  are 
four  rooms  placed  in  the  form  of  a  cross. 
Two  of  the  wings  are  used  for  bathhouses, 
and  the  other  two  are  semlopen  picnic  shel- 
ters. The  top  or  observation  floor  of  the 
tower  is  reached  by  a  circular  reinforced 
concrete  stairway.  This  floor  has  eight  large 
windows  from  which  a  fine  view  of  the  lake 
and  surrounding  country  is  afforded.  Two  of 
the  most  famous  landmarks  of  the  Old  Ore- 
gon Trail  can  be  seen  from  the  tower  on  a 
clear  day,  Scotts  Bluff,  which  forms  one 
side  of  the  historic  Mitchell  Pass  and  is  now 
a  national  monimient,  and  Chimney  Rock. 
These  were  mentione<l  many  times  in  the 
diaries  of  the  pioneers  traversing  the  Trail 


on  their  way  westward.  One  of  the  black- 
smith shops  of  the  Pony  Express  was  lo- 
cated in  Mitchell  Pass.  Tliese  formations 
are  really  not  rock,  but  composed  of  brule 
clay  peculiar  to  this  region.  Chimney  Rock 
is  several  hundred  feet  high  and  is  now 
noted  for  the  Passion  Play,  known  as  the 
Chimney  Rock  Pageant,  held  in  its  shadow 
every  year  in  June  and  attended  by  tourists 
from  all  parts  of  the  United  States,  Canada, 
and  other  countries.  The  cottonwoods  lin- 
ing the  North  Platte  River,  at  one  time 
known  as  the  Treeless  River,  can  be  seen  by 
looking  from  the  south  windows.  Along 
the  near  side  of  the  river  ran  the  Mormon 
Trail.  On  this  section  of  the  trail  Is  the 
grave  of  the  Mormon  mother,  Rebecca  Win- 
ters. A  great  transcontinental  railroad  fol- 
lowing in  the  footsteps  of  pioneers  rerouted 
its  original  survey  to  keep  from  destroying 
her  grave. 

Wildlife  Refuge 

The  entire  Lake  Minatare  area  is  a  bird  and 
game  refuge.  Thousands  of  phea.sants,  sev- 
eral coveys  of  quail,  cottontail  rabbits,  and 
many  kinds  of  birds  seek  the  protection  of 
the  areas  left  wild  for  that  purjwse.  E^ch 
year  thousands  of  ducks  and  several  flocks  of 
geese  and  pelicans  rest  on  the  lake  during 
migration.  In  the  fall  migration,  the  ducks 
stay  on  the  lake  until  it  is  completely  cov- 
ered with  Ice.  Three  kinds  of  gulls  inhabit 
the  lake  during  the  summer. 


A  picnic  area  on  the  shore  of  Lake  Minatare 


Good  roads  have  been  built  by  the  velerim 
enroliees  to  connect  the  developed  areas.  As 
the  native  trees  are  all  cottonwood  and  wil- 
lows, which  are  short  lived  at  l)est,  the  iiuu 
are  now  iuterplauting  them  with  hardy  hard- 
wood species  such  as  American  elm,  ^:vl^>■t\ 
ash,  hackl>erry,  ponderosa  pine,  and  ctniar. 
which  are  raised  in  nurseries  operate<l  !■>• 
enroliees.  Mullierries,  plums,  choke  chenu  ~. 
and  grapevines  have  l)een  plantetl  to  alir  i  i 
and  feed  the  birds. 

The  areas  immediately  surrounding  ilic 
permanent  buildings  will  t>e  landscaped  with 
shnibs.  Three  wells  were  drilled  this  spring; 
to  furnish  water  to  the  visitors.  It  is  not 
unusual  on  a  pleasant  Sunday  to  count  50(i 
automobiles,  some  from  as  far  as  50  miles 
away,  enjoying  the  facilities  developed  by 
the  VCCC  camp.  Picnicking,  boating,  Ashing, 
swimming,  hiking,  camping,  or  Just  driving 
through  the  cool  wooded  areas  offer  pleasant 
diversions  from  work  in  a  hot  office  or  fields. 
The  lake  is  visited  by  many  tourists  from 
every  iiart  of  the  country  who  drive  throimli 
tlie  North  Platte  Valley  to  visit  nearbv 
torical  places  such  as  Old  Fort  Laramie.  .v>h 
Hollow  Hill,  The  Horse  Creek  Treaty  site, 
where  probably  the  greatest  number  of  In- 
dians assembled  at  one  time  to  sign  a  treaty, 
the  Pioneer  Graves,  and  Register  Cliff,  where 
still  can  be  seen  the  names  of  hundreds  uf 
pioneers  carved  in  the  soft  stone,  some  as 
early  as  1»18. 

The  enrollee  veterans  are  conscientious  in 
their  work  and  take  great  pride  in  what  tht>y 
have  accomplished,  as  well  they  may.  I,:il<t' 
Minatare  iiark  will  remain  as  an  enduring 
monument  to  the  VCCC  and  to  the  Bureau  of 
Reclamation  Camp  No.  1. 

Each  year  more  people  take  advantage'  of 
the  facilities  offereil  them  at  the  park  ami 
many  have  complimented  the  camp  on  its 
work.  Thousands  of  friends  have  been  mA<U' 
for  the  Civilian  Conservation  Corps  as  a  ir- 
suit  of  their  development  of  an  irrig:iti<>ii 
reservoir  into  a  beautiful  i>ark. 


EDWARD  A.  DACEY 
1877-1940 

E.  A.  UACEY  was  Chief  Drafl.smnn  of  iIm' 
Bureau  of  Reclamation  from  June  16,  10.'t).  i'> 
the  date  of  his  retirement  for  disability  M.iy 
1,  11^7.  He  came  to  the  Bureau  of  Recliiina 
tlon  September  19,  1027,  from  the  LK-iiait- 
ment  of  .Vgrlculture  where  he  had  .serve<l  for 
13  years  in  drafting  positions.  On  the  rolin"- 
ipent  for  age  of  Chief  Draftsman  John  II. 
I'ellen,  Mr.  Dacey  took  charge  nv  A.tintf 
Chief  Draftsman,  and  2  years  later  wn'. 
npiwlnted  to  the  position  of  Chief  Draftsman 
which  he  held  at  the  time  of  his  reilronnnt 
for  dlMiblilty.  He  died  of  a  heart  aUnnrii 
on  March  12.  A  delegation  of  his  co-workrr> 
was  in  attendance  at  his  funeral. 

He  is  survived  by  his  widow  who  llvo  tit 
42M  Military  Road  NW..  Washington,  D.  c. 
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Safety  Diversion  Tunnel  and  Shafts 

Green  Mountain  Dam  and  Power  Plant 


By  PAUL  G.  VAN  SICKLE,  Senior  Engineering  Aide 


GREEN  MOUNTAIN  Dam  and  Power  Plant 
are  being  constructed  on  the  Blue  River,  16 
miles  southeast  of  Kremmling,  Colo.  The 
dam  is  an  earth  and  rock-flU  embankment 
type  with  a  maximum  height  of  270  feet 
above  stream  bed  and  crest  length  of  about 
1,300  feet.  It  will  be  the  second  highest 
and  largest  earth  and  rock-fill  dam  to  be 
built  in  the  country,  exceeded  only  by  the 
San  Gabriel  Dam  No.  1  in  California.  The 
t'Minidation  bedrock  consists  of  sedimentary 
rocks,  either  Dakota  sandstone  or  Morrison 
sliales,  and  intrusive  porphyry.  River  diver- 
sion during  construction  is  through  a  con- 
crete-lined tunnel  on  the  right  abutment. 
Tlii.s  tunnel,  18  feet  in  diameter,  will  later  be 
used  for  the  reservoir  outlet  works. 

The  contractor  arrived  on  the  job  Decem- 
ber 1,  1938,  and  by  the  middle  of  December  a 
temporary  camp  had  been  created  to  ac- 
commodate the  tunnel  workers,  since  driving 
the  diversion  tunnel  was  necessarily  tlie  first 
phase  of  the  work  to  be  accomplished.  The 
camp  consisted  of  a  large  building  housing  a 
commissary,  store,  kitchen,  and  two  dining 
rooms,  25  eight-man  bunkhouses,  a  time 
office,  a  compressor  house,  an  oil  house,  a 
bathhouse  or  change  house,  and  a  toilet.  A 
field  office  was  constructed  for  the  engineers, 
also  an  ambulance  house,  a  blacksmith  shop, 
and  a  powder-make-up  house  at  the  intake  or 
upstream  portal  of  the  tunnel. 

The  diversion  of  the  river  marked  the  com- 
pletion of  an  inlet  approach  channel,  an  18- 
foot  circular  diversion  tunnel,  a  15%-foot 
circular  inlet  shaft  (along  with  foundation 
for  the  trashrack  structure),  a  gate  chamber 
(to  accommodate  two  102-inch  ring-sealed 
gates),  a  20-foot  diameter  gate-hoist  shaft, 
a  15-foot  9-inch  by  23-foot  3-inch  conduit  tun- 
nel (to  accommodate  two  102-inch  diameter 
plate-steel  penstocks  and  an  outlet  channel 
to  be  backfilled  after  completion  of  the  power 
plant).  The  minimum  thickness  of  the  cir- 
cular tunnel  concrete  lining  is  18  inches  and 
that  of  the  conduit  section  is  24  inches.  The 
thickness  of  the  concrete  lining  of  the  inlet 
shaft  varies  from  18  to  24  inches.  The  lining 
of  the  gate  hoist  varies  from  18  to  30  inches. 
The  tunnel  is  1,575  feet  long  and  the  lining  in 
the  circular  section  upstream  from  the  gate 
chamber  is  reinforced.  The  15%-foot  circular 
inlet  shaft  is  90  feet  in  depth,  while  the  20- 
foot  diameter  gate-hoist  shaft  is  260  feet  in 
depth  (distance  measured  to  invert). 

On  December  9, 1938,  excavation  was  started 
at  the  upstream  portal  of  the  tunnel  and  the 
tunnel    driven    only     from    that    end    was 


holed  through  on  May  25,  1939.  On  Decem- 
ber 13,  1939,  the  tunnel  and  shafts  were  lined 
and  grouted  and  the  temporary  cofferdam 
had  reached  sufficient  height  to  divert  the 
river. 

Description  of   diversion   tunnel   and   shafts 

Linear  feet  tunnel  driven 1,  575 

Vertical  feet  shaft  driven 350 

Cubic  yards  of  excavation 30,  000 

Amount  of  pay  roll $174,  000 

Number  of  injuries 105 

Number  of  disabling  injuries 27 

Days  lost  from  injuries 18,  311 

Medical  and  compensation  costs '_  $24, 822.  84 

The  outlet  tunnel  was  exca\'ated  in  full 
section  in  Morrison  shale  to  station  13+31, 
and  in  both  Morrison  shale  and  porphyry 
from  stations  13+31  to  15+82  and  en- 
tirely in  porphyry  from  stations  15+82  to 
19  +  18,    the    face    of    downstream    jKirtal. 

'Estimated  future  costs  (disbursements  on  tunnel 
accidents  during  year,  $9,786.23). 


The  sections  at  stations  12+28  and  13+3] 
were  of  relatively  soft  material  (see  Draw- 
ing 201-G— 8).  Approximately  70  percent  of 
the  length  of  the  tunnel  required  the  plac- 
ing of  steel  ribs,  and  commencing  at  the 
upper  portal  approximately  100  linear  feet 
of  timber  sections  were  placed.  The  6-inch 
structural  steel  ribs  averaged  about  5  feet 
on  centers  for  heavy  ground  and  were  sup- 
ported by  bearing  plates  or  foot  blocks  set  on 
a  rock  bench  below  the  spring  line.  Drilling 
was  done  from  a  double-deck  jumbo  carrying 
six  Leyner  drills  or  drifters.  An  average  of 
52  holes  were  drilled  per  round.  These 
holes,  8  feet  in  depth,  were  wet  drilled  and 
required  one  4-foot  starter,  and  one  8-foot 
length  of  second  steel.  The  back  and  ribs 
of  the  excavation  were  kept  well  scaled  and 
the  heading  operations  generally  were  con- 
ducted with  due  regard  for  conventional  safe 
practices.  Daily  inspection  was  made  of  the 
roof  and  sides  of  the  tunnel  and  all  loose 
material  was  scaled  and  removed.  Also, 
after  each  blast  was  fired  the  affected  locality 


Circular  section  of  tunnel,  18-inch  diameter  inside  lining,  looking  downstream  from 
outlet  works  and  showing  invert  concrete  placed  around  second  curve  of  tunnel. 
Canvas  covering  protects  fresh  cement  from  loose  material  dropping  from  overhead 
and  serves  as  safeguard  to  cement  finisher  from  falling  objects.     All  tunnel  workers 

must  wear  hard  hats 
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was  thoroughly  scaled  and  all  loose  materials 
removed.  The  wearing  of  safety  hats  In  the 
tnonel  was  mandatory  with  everyone  al- 
though this  precaution  did  not  entirely  pre- 
vent the  nnusually  high  accident  rate  due  to 


falling  objects.  The  tunnel  ladder  and  pas- 
sageways and  other  working  places  were 
properly  lighted.  Lamp  guards  had  extra 
heavy  insulation  and  the  lamps  were  placed 
in    a    position    insuring    ample    clearance. 


Looking  downstream  from  above  Green 
Mountain    Dam.       Contractor's   tunnel 
camp  in  left  foreground,  portal  of  diver- 
sion tunnel  farther  downstream 


Electrical    equipment   was    installed    in   cu 
formity   with  local  and  State   requiremcius. 
and  underground  wires  were  of  the  rubln-i 
covered  insulation  type  and  switches  of  the 
enclosed  safety  type. 

Oate  Control  Chamber  Shaft 

Operations  at  the  gate  control  chamber 
shaft,  except  In  a  few  instances,  were  well 
ctmducted  from  the  standpoint  of  safety.  The 
lowering  of  men  was  well  regulated,  and  an 
employee  was  present  at  the  top  of  the  shaft 
at  all  times.  An  escape  or  auxiliary  ladder 
was  provided  in  the  event  of  a  hoisting  fail- 
ure. A  lOO-horsepower  electrically  driven 
tandem  drum  hoist  with  friction  brakes  and 
without  overwinding  or  low  voltage  protec- 
tion was  used  for  hoisting  men  and  material, 
with  a  5-line  sheave  or  block.  On  occasions 
it  appeared  that  the  load  of  the  2-cublc-yard 
concrete  bucket  was  close  to  the  braking 
capacity  of  the  hoist,  causing  the  brakes  to 
get  hot  enough  to  smoke  after  a  period  of 
hoisting.  At  times  it  was  necessary  to  hold 
the  load  with  the  brakes  when  reversing  the 
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'roSITIOH   OF  VERTICAL   DRILL   ARI 
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hoist.  Such  a  combination  was  a  potential 
hazard.  Standard  signals  were  used  for 
raising  and  lowering  material  and  workmen 
in  the  gate  hoist  shaft,  an  explanation  of 
which  was  posted  in  the  hoist  room  collar  of 
the  shaft,  and  at  the  underground  station  at 
the  bottom.  Special  care  was  taken  to  keep 
electrical  apparatus  in  good  working  condi- 
tion and  free  from  contact  with  other  elec- 
tric conductors.  The  following  signals  were 
used,  which  are  considered  standard  for  all 
shallow  shafts : 

One  bell — stop  if  in  motion,  or  hoist  if  not 
in  motion. 

Two  bells — lower. 

Three  bells — men  on,  run  slowly  and  care- 
full.v. 

The  use  of  buckets  for  handling  men  was 
permitted,  even  though  dangerous.  However, 
the  number  of  men  permitted  to  ride  on  one 
bucket  was  limited,  and  this  rule  was  strictly 
enforced.  Riding  with  tools  and  other  ma- 
terial was  prohibited.  Tools,  timber,  or  other 
materials   wore   lowered   in   the   bucket   and 


securely  fastened  to  the  hoisting  rope,  which 
insured  against  the  danger  of  striking  the  side 
of  the  shaft  or  coming  loose  from  the  bucket. 
The  gate-hoist  shaft  entrance  was  equipped 
with  the  proper  platform  for  lauding  of 
buckets  and  materials. 

Mucking 

The  tunnel  muck  was  loaded  by  a  Sullivan 
"00"  slusher  into  4-cubic-yard  trucks,  Diesel 
operated.  Ordinarily  the  complete  cycle  of 
operations,  consisting  of  drilling,  blasting, 
mucking,  and  timbering  were  completed  in 
each  shift.  Under  such  conditions  the 
trucks,  four  in  number,  averaged  about 
3  hours  operation  per  shift.  The  job  reg- 
ulations required  that  the  motors  be  shut 
oft  while  the  trucks  were  being  loaded  or 
awaiting  turn  underground.  Question  was 
raised  regarding  the  use  of  Diesel-operated 
trucks  underground,  because  of  possible  air 
pollution  and  consequent  effect  on  the  men. 
While  such  a  practice  might  result  in  some 


hazard  in  the  event  of  limited  ventilation  and 
inefficient  operation  of  the  motors  (incom- 
plete combustion)  there  was  no  evidence  of 
these  conditions.  Ventilation  was  well  main- 
tained and  the  equipment  kept  in  good  oper- 
ating conditions.  Fumes  were  noticeable 
during  the  period  of  mucking  out;  however, 
they  did  not  appear  to  be  distressing,  or  par- 
ticularly annoying. 

Blasting 

All  rounds  were  electrically  fired  from  a 
440-volt  blasting  circuit  carried  on  the  oi)po- 
site  (right)  rib  from  the  power  circuit.  The 
blasting  circuit  terminated  with  a  grounding 
switch  at  the  portal,  and  was  cross-connected 
to  the  blasting  switch,  located  outside  and  on 
the  left  side  of  the  portal  by  a  portable  safety 
cable,  which  was  at  the  grounding  switch. 
In  lieu  of  a  locked  blasting  switch,  the  fuse 
was  kept  removed  and  inserted  only  when, 
and  immediately;  prior  to,  blasting.  The 
miners    loaded     and    connected    their    own 
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holes — In  series— and  both  the  loading  and 
connections  were  checked  by  the  shifter.  All 
circuits  were  tested  with  a  galvonometer  and 
the  power  and  lighting  circuits  were  cut  out 
during  the  operation  of  loading  and  connect- 
ing up.  Powder  and  primers  were  trans- 
ported into  the  tunnel  by  truck,  in  separate 
containers.  About  175  pounds  of  powder  was 
used  per  round,  and  no  surplus  was  kept 
inside.  Proper  precautions  were  taken  to 
remove  men  from  the  tunnel  heading  when 
blasting  was  done  in  the  shaft,  likewise  the 
men  were  removed  from  the  shaft  when  blast- 
ing was  done  in  the  tunnel.  An  intermediate 
safety  switch  was  installed  in  the  blasting 
line  about  300  feet  from  the  heading.  This 
permitted  the  shifter  to  make  certain  every- 
one was  out  of  the  danger  area  before  pulling 
back  to  the  blasting  switch  which  was  lo- 
cated around  tlie  curve  in  the  tunnel,  and, 
therefore,  out  of  sight  of  most  of  the  tunnel 
interior. 

A  total  of  56,700  pounds  of  dynamite, 
mostly  40  percent,  was  used  by  the  contrac- 
tor in  excavating  the  tunnel  and  shafts.  In 
handling  this  powder  three  lost-time  injuries 
were  sustained  In  a  single  accident.  Two  of 
these  were  fatal,  and  the  corresponding  time 
of  6,000  lost-time  days  was  charged  for  each 


fatality  and  6  days  for  the  nonfatal  because 
of  bruises  of  the  back.  This  appears  to  be 
an  exceptionally  high  accident  rate  for  the 
amount  of  explosive  handled  under  the  con- 
ditions that  existed  on  the  work;  however, 
the  rate  is  the  result  of  a  single  accident. 

Powder  Storage  and  Handling 

Separate  powder  and  cap  storage  was  satis- 
factorily provided  for  in  a  locked  dug-out 
magazine  about  one-quarter  mile  upstream 
from  the  contractor's  camp  area.  Transpor- 
tation to  the  job  was  by  truck.  From  1,000 
to  1,500  pounds  of  powder,  with  a  corre- 
sponding cap  supply,  was  kept  in  a  frame 
"make-up"  house  located  along  the  construc- 
tion road  about  500  feet  from  the  upstream 
portal  and  75  feet  from  the  engineers'  field 
office.  The  make-up  house  was  heated  by 
forced  draft  through  a  metal  conduit  leading 
from  a  frame  shed  20  feet  distant  which 
contained  a  heating  stove. 

Ventilation 

The  tunnel  ventilation  was  provided  by 
an  American  pressure  blower,  V-belt  driven, 
from  a  15-horsepower  electric  motor,  and 
delivering  through  a  22-inch  diameter  can- 


vas tube,  which  was  kept  within  50  feet  of 
the  heading.  While  the  blower  operated 
somewhat  below  its  rated  capacity  of  6,800 
cubic  feet  per  minute  (for  length  of  tubing 
up  to  3,000  feet),  there  was  a  good  supply 
of  air.  Care  was  given  to  maintaining  tlic 
ventilating  tubing  free  of  folding  or  wriiik 
ling  and  consequent  loss  of  pressure  and  nir 
volume.  The  ventilating  current  was  kept 
in  operation  at  all  times  even  though  there 
was  some  discomfort  because  of  cold  air  at 
the  face.  The  requirement  that  idle  truck 
motors  when  loading  or  standing  under- 
ground be  switched  off,  was  rigidly  enforced. 

Medical  Facilities 

Medical  facilities  consisted  of  a  three-bed 
field  hospital  in  charge  of  a  resident  phy- 
sician. A  completely  equipped  field  ambu- 
lance was  stationed  In  a  frame  garage  near 
the  upstream  tunnel  portal  and  was  main- 
tained ready  for  service  at  all  times.  .\11 
but  one  foreman  and  a  number  of  the  em- 
ployees were  certified  first-aid  men. 

Summary 

Safety  practice  has  been  highly  developed 
in  the  manufacturing,  mining,  railroad,  and 


contractor's  employees 
accident  frequency  and  severity  rates 
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certain  other  industries  during  the  past  20 
years.  Less  progress  has  been  made  in  the 
operation  of  heavy  construction,  with  the  re- 
sult that  almost  unlimited  opportunities  exist 
for  the  development  and  application  of  prac- 
tical accident  prevention  in  that  industry. 
To  obtain  good  results,  the  support  of  the 
entire  organization  is  necessary.  Accident 
prevention  requires  the  coordinated  efforts  of 
superintendents,  foremen,  executive  officials, 
employees,  and  the  safety  engineers. 

The  diversion  tunnel  and  outlet  works  of 
the  Green  Mountain  Dam  are  similar  to  many 
others  constructed  by  the  Bureau  of  Rec- 
lamation and  other  agencies  throughout  the 
United  States.  The  comparatively  high  acci- 
dent frequency  and  severity  rates  experienced 
In  tunnel-driving  work,  with  few  exceptions, 
are  a  challenge  to  the  modern,  economic- 
minded  engineer.  The  increasing  costs  of 
these  accidents  are  resulting  in  higher  in- 
surance rates  to  the  contractors  and  conse- 
quently higher  job  costs. 

The  tunnel  superintendent  at  Green  Moun- 
tain Dam  conducted  his  tunnel-construction 
operations  with  due  regard  to  safety  and 
efficiency.  He  was  active  in  accident  pre- 
vention and  encouraged  his  men  to  apply  for 
flrst-aid  or  medical  treatment  for  minor  in- 
juries even  though  the  injury  was  trifling. 
He  required  strict  compliance  with  this  rule. 
He  made  frequent  Inspections  of  all  working 
places  to  insure  that  dangerous  conditions 
were  promptly  corrected  as  far  as  possible 
and  required  the  enforcement  of  applicable 
safe-practice  rules. 

Combustible  material,  insofar  as  possible, 
was  kept  clear  of  the  shaft  entrances.  Oils 
and  other  dangerous  flammable  materials 
were  stored  in  a  frame  structure  maintained 
solely  for  such  storage  and  located  about  100 
feet  from  the  tunnel  entrance.  Combustible 
rubbish  such  as  loose  timbers,  etc.,  was  kept 
clear  of  the  tunnel  floor  as  far  as  practicable. 
Unlike  many  tunnels,  the  large  size  bore  of 
this  tunnel  made  it  comparatively  easy  to 
keep  the  grounds  clean  even  though  a  great 
amount  of  material  was  handled  daily. 

The  contractor  reported  a  total  of  105 
accidents  on  the  diversion  tunnel  and  .shafts 
of  which  only  27  were  lost-time  accidents 
which  included  three  fatalities.  The  causes 
of  the  27  lost-time  accidents  were  classified 
as  follows :  6  falls  of  persons,  7  falling  ob- 
jects, 3  explosives  (2  fatal),  1  electricity 
(fatal),  6  hand  tools,  2  machinery,  1  vehicle, 
and  1  other.  Employees'  carelessness  was  the 
contributing  factor  of  most  accidents  (56.0 
percent).  A  few  accidents  might  have  been 
prevented  if  proper  safeguards  had  been 
erected,  the  job  kept  clear  of  waste  material, 
and  more  effort  given  to  safety  instruction  on 
the  part  of  the  job  foreman.  Some  of  the 
careless  and  thoughtless  acts  of  workmen 
which  resulted  in  accidents,  especially  where 
they  were  engaged  in  heavy  work  and  con- 
tinually exposed  to  severe  weather  conditions 
such  as  existed  in  that  vicinity,  were  due 
to    the    condition    of    their    general    health. 


Workmen  who  are  suffering  from  severe  phys- 
ical ailments  or  even  disorders  of  a  minor 
nature  are  not  only  prone  to  accidental  mis- 
haps, but  also  they  are  unable  to  accomplish 
the  same  amount  of  work  as  the  more  healthy 
workers.  Aside  from  the  three  fatal  acci- 
dents mentioned  above,  the  accident  record 
was  about  the  current  average  for  tunnel 
work. 

The  direct  cause  resulting  in  a  premature 
explosion  at  the  tunnel  heading  was  not  de- 
termined. At  the  time  of  the  explosion  each 
crew  of  two  miners  was  engaged  in  loading 
their  own  holes.  The  most  plausible  direct 
cause  of  the  two  fatalities  seems  to  be  the 
extra  force  applied  in  tamping  the  powder 
into  the  hole.  A  third  fatality  resulted  when 
an  employee  was  electrocuted  when  rein- 
forcement steel  which  he  was  handling  was 


placed  in  contact  with  the  440-volt  power  line. 
The  deceased  with  three  other  employees  was 
carrying  one  of  the  semicircular  li4-inch  bars 
for  the  lining  reinforcenkent,  which  weighed 
several  hundred  pounds,  into  the  tunnel.  The 
men  stopped  for  a  short  rest,  set  the  lower 
part  of  the  bar  on  the  floor  and  leaned  the 
upper  section  against  the  tunnel  rib  and  the 
power  line.  After  resting  the  deceased  was 
the  first  to  take  hold  of  the  bar,  which,  it  is 
understood,  he  did  with  one  hand  while  hold- 
ing on  to  a  steel  support  with  the  other. 
Either  the  insulation  was  poor  or  had  been 
broken  by  the  bar  leaning  against  it  or  slipped 
while  in  contact  with  it,  resulting  in  a  fatal 
shock. 

The  Bureau   of  Reclamation   organization 
in  an  effort  to  improve  the  safety  conditions 
{Continued  on  page  143) 
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Accident  classification  record 


LOST 

TIME  ACCIDENTS 

Record  by 
months  from 
beginning  to 

completion 

Falls 
of 
per- 
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Fall- 
ing 
ob- 
jects 

Mov- 
ing 
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jects 

Han- 
dling 
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jects 

Step- 
ping 
in  or 
on  ob- 
jects 

Strik- 
ing 
against 
objects 

Ex- 
plo- 
sives 

Elec- 
tric- 
ity 

Hand 
tools 

Ma- 
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ery 

Ve- 
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Total  in- 
juries 
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bling 

Fatal 

days 
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1 

i 

3 

4 

5 

e 

7 

8 

9 

10 

a 

12 

13 

14 

15 

18 

December  1938... 

0 
5 

2 

5 
3 
3 

1 
4 
0 
0 
0 

0 
0 
0 
0 
2 
0 
0 
1 
0 
0 
0 
0 
0 

0 

January  1939 

3 

1 

1 

1 

69 

February  1939... 

March  1939 

1 

10 

April  1939 

1 

1 

3 

12,018 
28 

May  1939 

1 
2 

1 

1 

June  1939 

48 

July  1939 

1 

6,005 

August  1939 

i 

September  1939.. 

2 

2 

121 

October  1939 

0 

November  1939.. 

0 

December  1939... 

0 

Total 

6 

7 

3 

1 

6 

2 

1 

1 

27 

3 

18,311 

NO-LOST-TIME  ACCIDENTS  i 

December  1938... 

1 

No  time  lost 

1 

2 
16 
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15 

8 

1 

0 

1 

9 

4 

0 
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January  1939 

1 

1 
4 
4 

1 

February  1939... 

2 

1 
2 

1 
2 
1 

.. 

1 
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2 
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2 
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...... 

■'2' 
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March  1939 

3 

April  1939...  . 

3 

May  1939 

June  1939 

July  1939 

August  1939 

2 
2 

September  1939.. 

2 

1 

1 

1 
1 

2 

1 

October  1939 

November  1939.  . 

December  1939... 

Total 

6 

18 

2 

8 

3 

4 

3 

0 

13 

5 

2 

14 

78 

'  Contractors'  forces. 

Total  man-hours,  221,263;  frequency,  127.80;  and  severity,  86.67.    Frequency  rate:  Number  of  accidents  per  million  man 
hours.    Severity  rate:  Number  of  days  lost  per  thousand  hours  worked. 


Classification  by  Contributory  causes 


Lost 
time 

No  lost 
time 

Lost 
time 

No  lost 
time 

Faulty  supervision 

Percent 

7.4 

14.8 

48.2 

7.4 

18.5 

Percent 
1.3 
3.8 
57.7 
15.4 
11.6 

Phjrsically  unfit 

Percent 
0 

3.7 
0 
0 

Percent 
1.3 

Inadequate  instruction 

3  8 

2.6 

Co-worker's  carelessness 

No  safeguards  provided-  -      

Other  causes. 

2.6 
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Irrigation  History  and  Resettlement  on 
Milk  River  Project,  Montana 


By  GLADYS  R.  COSTELLO,  Malta,  Montana 


MILI.ONS  of  years  ago  the  foundations  of 
present  day  agriculture  and  irrigation  were 
laid  In  the  Milk  River  Valley  in  nortiiem 
Montana.  Millions  of  years  ago,  when  young 
and  imiH>tuou8  rivers  roared  down  the  pre- 
cipitate slopes  of  the  Rocky  Mountains  and 
cut  through  the  alluvial  funs  left  by  the 
mighty  mountain-bom  glaciers  that  had  pre- 
ceded them,  the  rich  soils  of  the  river  valley 
were  being  planted. 

In  those  days  the  Missouri  River  was  n 
boisterous  tyrant,  carving  its  way  northeast- 
ward to  the  Hudson  Bay.  It  skirted  the 
Boar's  Paw  Mountains  down  whose  high  and 
rugged  clifTs  tumultuous  streams  poured.  Its 
deep  channel  swung  east  and  north  from  the 
main  range  of  the  Bockle.s.  Its  waters  were 
augumented  by  similar  streams  heavy  with 
the  slit  of  great  plains  of  sedimentary  de- 
posits laid  down  in  previous  untold  ages  when 
Inland  seas  lapped  the  newly  risen  mountains. 

What  manner  of  animals  lived  in  that  great 
period  of  time  we  may  only  guess.  Perhaps 
It  was  during  those  ages  that  the  dinosaurs, 
whose  fossilized  bones  are  now  found  in  the 
eroded  brakes  of  our  streams,  lived  In  the 
swamps  of  a  semitropic  climate.  How  long 
they  lived  we  do  not  know.  Geologists  say 
at  least  140,000,000  years  and  up  until  60,- 
C00,000  years  ago.  Then  began  a  slow  change 
in  the  climate.  Glaciers  formed  in  the  Arctic 
and  slowly  advanced  through  a  hundred 
thousand  years  or  more.  Slowly,  they  came, 
covering  what  is  now  Canada  and  northern 
Montana  along  with  States  as  far  south  ax 
Illinois  and  Iowa.  The  gnmt  sluggish  dino- 
Miurx  and  other  huge  reptilian  creatures,  un- 
able to  adapt  themselves  to  the  increasing 
cold,  i»>rlHhe<l  before  the  steadily  advancing 
Ice  sheet  and  their  bones  were  buried  in  the 
congealing  mud  of  the  swamps. 

Several  times  during  a  period  of  a  million 
years.  Ice  sheets  crawled  southward,  rc<'eded. 
advance*!  again.  Tlic  advance  blocketl  the 
channels  of  the  Missouri  River,  the  Mussel- 
shell, the  Yellowstone  and  Milk  Rivers,  and 
their  tributaries.  Acting  as  a  dum,  the  gla- 
cier l)acke«l  the  water  of  the  Missouri  over  the 
wide  valley  It  bad  cut  for  itself.  Its  burden 
of  silt  was  deposited  In  the  channel  and  the 
valley  until  the  old  stream  bed  was  filled  in 
to  a  great  depth.  Still  the  ice  sheet  advanced 
until  It  had  crawled  to  the  edge  of  the 
Bear's  Paw  Mountains  and  almost  completely 
surroundeil  the  Little  Rocky  Mountain.M. 
Tlien  the  force  of  the  great  blocked  river  cut 


a  new  channel,  usurped  the  chaiuiel  of  a  pre- 
glacial  tributary  of  the  north-bound  Mussel- 
shell River  and,  instead  of  the  Hudson  Bay, 
the  Missouri  sought  the  Gulf  of  Mexico  as 
its  destination. 

Other  millions  of  years  pus.se<l  and  the  ice 
sheet  melted  as  the  climate  changed  again. 
Only  the  Artie  ice  cap  remained  as  a  remnant 
of  the  glacial  age.  The  plains  over  which  the 
ice  sheet  had  advi^nced  and  the  hills  It 
had  leveled  were  scattered  with  boulders 
from  the  far  north.  Great  deposits  of  gravel 
and  vast  morraines  of  debris  were  left  as  the 
Ice  melted. 

The  Milk  River,  a  prehistoric  tributary  of 
the  Missouri  as  it  flowed  north,  sought  a  new 
channel  when  it,  too,  was  blocked  by  the  ice. 
Then  as  the  Mis.sourl  was  diverted  to  the 
south  and  as  the  ice  sheet  left  the  fliicd-ln 
channel  of  the  old  Missouri,  the  Milk  River, 
for  some  distance  in  northern  Montana,  pre- 
empted the  channel  of  Its  mother  river,  then 
turned  south  as  it  again  encountered  tlie  re- 
ceding ice  sheet  and  rejoined  the  Mi.ssourl 
on  its  journey  to  a  new  .sea. 

Because  the  Milk  River  now  flowed 
through  the  wide  valley  carved  by  the  Mis- 
souri and  flilcd  in  by  the  damming  of  that 
stream,  It  Imd  a  fairly  level  valley  to  bisect. 
As  it  grew  older  and  its  early  work  of 
erosion  was  flnislie<l,  the  Milk  River  l>ecarao 
a  meandering  stream  subject  to  floods  whicli 
caused  it  to  overflow  year  after  year,  each 
year  leaving  a  layer  of  silt  from  the  burden 
It  alwBys  carried  and  which  gave  it  the 
name  of  "Milk"  River  when  the  white  man 
came. 

Origin  of  Indians  Unknotcn 

When  or  from  whence  the  Indian  camo 
no  one  knows.  How  many  prehistoric 
peoples  had  lived  and  died  before  the  Indian 
no  one  knows. 

An  ancient  legend  of  the  Oros  Ventres,  one 
of  the  tril)«>s  of  the  Blackfoot  Indian  Nation, 
relates  how  one  clan  or  village  of  their 
people  wus  fl.shing  on  the  ice  far  out  from 
the  shore  of  a  great  lake  when  the  tee 
broke.  Some  were  drowned  and  others  fle«l 
to  the  opposite  shore  and  so  came  to  a  new 
country  from  which  they  could  never  n'turn 
because  the  lake  never  completely  froic  over 
again. 

The  new  country,  so  the  legend  goes,  was 
n   more  generous   land   than   their  own  and 


the  i)eople  thrived  and  multiplied  until  they 
spread  over  so  rast  a  territory  that  the 
many  clans  did  not  know  each  other  and 
came  to  speak  different  languages.  Hunting 
and  Ashing  were  good  and  for  many  hun- 
dreds of  generations  they  lived  among  moun- 
tains, lakes,  and  rivers.  Then  one  chieftain, 
unable  to  agree  with  his  fellow  chiefs,  led 
bis  clan  into  the  unknown  land  that  lay  to 
the  south  and  each  year  they  followed  the 
bufTalo  and  antelope  still  farther  south  and 
as  they  traveled  they  found  the  buffalo  more 
plentiful  and  the  climate  milder. 

They  were  continually  harassed  by  other 
tribes  and  l)ecause  they  were  forced  Into 
war  they  became  skillful  in  the  uses  of 
weapons.  As  nearly  as  can  be  estimated,  it 
was  al)out  300  years  ago  that  these  people 
reache<l  the  country  of  the  "Big"  and 
"Little"  Rivers,  the  Missouri  and  the  Milk. 

They  found  others  before  them,  the  Sho- 
shone or  Snake  Indians.  And  because  they 
had  l)ecome  a  tribe  of  warriors  as  a  result 
of  their  encounters  with  many  enemies  and 
l;ecause  in  their  southward  journey  they  had 
come  across  an  early  outpost  of  the  Hud.son 
Bay  Co.,  and  had  traded  for  a  "flrestick," 
which  was  an  ancient  musket,  and  a  few 
rounds  of  ammunition  they  were  able  to  de- 
feat the  Snake  Indians  and  drive  them  into 
the  West. 

The  i)eople  from  the  north,  who  called 
themselves  the  "Wind  River  People,"  found 
many  strange  writings  on  clifTs  and  boulders 
carved  in  the  likeness  of  animals  and,  be- 
cau.se  they  could  not  understand  the  writings 
and  did  not  know  the  .signlflcance  of  the 
aniuMls,  they  as80<iate<l  them  with  the  su|»r- 
nalural  and  made  sacrifices  to  Uicm  of 
meat  and  skins  and  pieces  of  their  own  flesh 
to  propitiate  the  gods  of  the  Snakes.  Some 
of  the  old  nien  of  the  trilte  said  these  em  i 
tribes  were  all,  at  one  time,  part  of  ili 
own  nation  and  had  come  also  from  the  north, 
but  many  years  before. 

This  new  country  8Uite<l  the  ncwoonKi^ 
Here  were  high  prairies  aliounding  in  Imffiil'i 
and  other  gome.  Mountain  streams  were  full 
of  fl.sh  and  lined  with  berry  bushes. 

Coming  of  the  While  Man 

After  many  years  of  a  pleasant  nomadic  cx 
Istence,  brightened  occasionally  by  a  skirmish 
wllh  n  warring  nation,  darkened  at  intervals 
by  periods  of  drought  when  the  prairie  grsss 
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was  scarce  for  the  buffalo  and  the  great  lum- 
bering herds  drifted  restlessly  in  search  of 
food  or  when,  as  if  forewarned,  the  buffalo 
fled  to  the  south  before  the  coming  of  a  severe 
winter,  strange,  bearded  white  men  began  to 
appear  on  the  rivers  or  with  a  party  of 
Indians  from  a  neighboring  tribe  to  the 
east. 

These  white  men  made  friends  with  the 
Indians.  They  married  their  daughters  and 
built  mud-daubed  houses  and  long-trading 
posts,  trading  sugar  and  tea,  whisky,  fire- 
arms, and  ammunition  for  bundles  of  furs. 
The  sons  and  daughters  of  these  white  men 
and  Indian  women  married  and  built  them- 
selves cabins.  More  and  more  white  men  con- 
tinued to  come  up  the  rivers  and  by  wagon 
train  until  in  the  sheltered  bends  of  the  Milk 
Eiver  and  the  Missouri,  blue  cottonwood 
smoke  spiraled  from  chimneys  and  from  the 
vents  of  Indian  lodges  and  children  played 
unafraid,  for  among  those  first  white  traders 
and  trappers,  the  mixed  bloods  and  the 
Indians  there  was  peace  and  friendliness. 

But  more  and  more  white  men  came  each 
spring.  Uneasiness  grew  among  the  chiefs. 
Ka.sh  young  men  made  swift  attacks  on  wagon 
trains.  Army  posts  were  established  to  keep 
Indians  on  newly  formed  reservations. 
Treaties  were  made  with  the  chiefs  and 
whisky  and  gayly  colored  calicos  and  blankets 
distributed  to  the  people,  who  did  not  know 
they  were  signing  away  their  homeland. 

With  the  creation  of  reservations  for  the 
Indians  a  new  class  of  white  men  came  into 
the  country.  Cattlemen  and  then  sheepmen 
established  ranches  and  in  a  few  years  a  rail- 
road was  built.  At  first  a  handful  of  stock- 
men ruled  the  open  range,  but  in  a  few  years 
they  gave  way  to  the  increasing  numbers  of 
smaller  ranchers  who  owned  from  200  to  1,000 
cattle  and  from  2,500  to  5,000  sheep.  These 
ranchers  settled  on  land  in  the  river  valley 
and  along  the  larger  creeks,  and  their  ranges 
extended  as  far  back  in  the  hills  as  they 
could  hold.  Grass  was  plentiful  on  the 
prairie,  but  a  home  ranch  near  the  railroad 
with  plenty  of  good  water  was  desirable. 

It  was  during  the  early  days  of  ranching 
ill  northern  Montana  that  a  series  of  hard 
winters  was  encountered.  Feed  had  to  be 
bought  with  money  borrowed  from  banker 
or  merchant  at  an  exorbitant  rate  of  interest, 
liven  the  high-priced  feed  failed  to  save  the 
flocks  and  herds.  For  months,  during  the 
fiiiancial  depression  of  the  nineties,  no  trains 
I  an  on  the  railroad  and  food  became  scarce 
for  men  as  it  was  for  animals. 

Practically  every  ranch  was  mortgaged. 
Few  debts  could  be  paid  and  in  a  few  years 
the  bankers  and  merchants  owned  the  places. 
Increased  herds  of  stock  on  the  range  to  de- 
plete the  natural  forage,  years  of  drought 
and  depression  had  ruined  all  but  a  handful 
of  stockmen. 

A  few  ranchers  had  plowed  small  fields  and 
in  good  years  were  able  to  raise  a  little  grain 
or  hay  and  a  garden.  But  recurring  years 
of  drought  convinced  them  that  some  form 
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of  irrigation  would  be  necessary  if  there  was 
to  be  any  future  to  the  country. 

Water  rights  were  secured  on  creeks  and 
a  number  of  ranchers  laid  out  small  irriga- 
tion systems.  These  with  a  few  early  flood 
control  projects  assured  hay  crops  to  the 
lower  valley,  or  that  portion  between  Harlem 
and  Nashua  in  the  Milk  River  Valley. 

Beginning  of  Upper  Valley  Irrigation 

In  the  upper  valley,  particularly  that  sec- 
tion lying  between  Chinook  and  Harlem,  ac- 
tual irrigation  began  in  1889  when  T.  B. 
Burns  acquired  the  first  water  right  on  Milk 
River.  Mr.  Burns  had  come  to  northern  Mon- 
tana from  the  Gallatin  Valley  and  was  an 
experienced  irrigation  farmer.  The  establish- 
ment of  the  Fort  Belknap  Indian  reservation 
in  1888  had  left  a  great  portion  of  the  river 
valley  open  to  settlement  and  among  the 
new  settlers  were  many  who  had  been 
farmers. 

In  1890  Burns  and  a  group  of  nearby  set- 
tlers constructed  a  brush  and  rock  dam  in 
the  Milk  River  near  the  present  site  of  the 
Fort  Belknap  diversion  dam.  This  dam  was 
maintained  for  20  years. 

It  was  soon  apparent  that  the  natural  flow 
of  Milk  River,  very  low  during  the  summer, 
would  not  be  adequate  for  an  irrigation  proj- 
ect of  any  size.  In  1891  E.  S.  Nettleton, 
Chief  Engineer  of  the  United  States  Depart- 
ment of  Agriculture,  conducted  a  reconnais- 
sance survey  of  the  headwaters  of  the  St. 
Mary's  River  as  to  the  feasibility  of  its 
diversion  into  Milk  River.  Nettleton  indi- 
cated in  his  report  that  the  project  was 
physically  and  economically  practical. 

Ten  years  later,  under  authority  conferred 
by  an  act  of  Congress  to  determine  to  what 
extent  northern  Montana  could  be  reclaimed, 
Gerard    Matthes   made   a    preliminary   topo- 


graphic survey  of  St.  Marys  Canal.  Dur- 
ing this  same  year  the  Canadian  Northwest 
Irrigation  Co.  completed  the  construction  of 
a  canal  diverting  from  the  St.  Marys  River 
about  7  miles  north  of  the  International  bound- 
ary, for  the  irrigation  of  a  large  tract  of  land 
in  southern  Alberta. 

Up  to  this  time  the  irrigation  development 
of  the  valley  in  the  vicinity  of  Chinook  was 
continuing  under  Burns  and  his  associates. 
As  the  largest  industry  in  northern  Montana 
was  stock  raising,  hay  was  the  principal  crop. 
More  and  more  clearly  was  the  need  for  more 
water  demonstrated  each  year  as  the  country 
became  more  thickly  populated. 

In  1901  C.  C.  Babb  was  employed  by  the 
United  States  Geological  Survey  to  determine 
the  most  feasible  method  for  the  utilization 
of  water  from  St.  Marys  River,  In  1902  he 
reported  that  his  investigations  showed  the 
most  economical  project  would  be  the  delivery 
of  water  from  St.  Marys  River  to  the  Milk 
River  through  the  proposed  St.  Marys  Canal, 
and  transportation  by  river  channel  to  the 
lower  valley.  A  suitable  agreement  had  to 
be  made  with  Canada  to  protect  the  water 
supply  from  diversion  throughout  the  200 
miles  or  more  of  river  channel  in  Canada. 

Preliminary  work  in  connection  with  the 
St.  Marys  unit  was  continued  throughout 
1903  and  1904.  By  1905  the  rapid  progress 
of  Canadian  irrigation  activity  created  an 
urgent  demand  for  the  development  of  the  St. 
Marys  River  project.  On  March  25,  1905, 
$1,000,000  of  the  reclamation  fund,  created 
in  1902,  was  set  aside  for  construction  of  the 
canal  if  a  satisfactory  agreement  could  be 
reached  with  Canada. 

Construction  of  St.  Mary's  Canal  Started 

During  the  year  1906  the  preliminary  work 
was   continued   and   in    1907,   an   agreement 
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having  been  reached  with  Canada,  constrac- 
tion  was  started.  During  1906  constructiou 
ot  the  canal  system  for  the  irrigation  of 
the  lower  valley  between  Dodson  and  Malta 
was  started. 

On  January  6,  1908,  the  Supreme  Court 
of  the  United  States  affirmed  a  lower  court 
order  which  granted  the  Indians  of  the  Fort 
Belknap  reservation  a  prior  right  to  all  the 
natural  flow  of  Milk  River  which  could  be 
beneficially  used  upon  reservation  lands  up 
to  a  certain  amount.  This,  during  an  ordi- 
nary BCBBon,  is  more  than  yielded  by  the  river 
and  its  tributaries  above  the  Indian  project 
diversion  dam.  It  was,  however,  a  factor 
increasing  the  need  for  supplemental  St. 
Mary's  supply,  both  to  care  for  the  existing 
demand  and  to  provide  for  future  develop- 
ment under  way. 

In  1916  the  St.  Mary's  Canal  was  finished, 
and  the  first  water  delivered  to  the  Milk 
River  for  irrigation  use  was  during  the 
season  of  1917. 

The  irrigation  plan  of  the  Milk  River 
project  provided  for  a  storage  reservoir  at 
Sherburne  Lake,  since  included  in  Glacier 
National  Park,  and  Its  diversion  through  a 
29-mile  canal  heading  three-quarters  of  a 
mile  below  lower  St.  Mary's  Lake  and  dis- 
charging into  the  North  Fork  of  Milk  River, 
thus  supplementing  the  river's  natural  flow 
and  that  of  other  streams  emptying  into  Milk 
River.  Water  is  diverted  from  Milk  River 
by  dams  near  Chinook,  Harlem,  Dodson,  and 
Vandalla. 

The  irrigation  districts  in  Blaine  County, 
cooperatively  organized  many  years  ago,  hold 
early  water  rights  on  the  river  and  becanse 
the  natural  flow  Is  often  extremely  small. 
these  di-stricts.  Ave  in  all,  have  contracted 
with  the  Bureau  of  Reclamation  for  addi- 
tional water.  Water  for  the  Indian  project 
Is  diverted  by  a  dam  on  the  reservation  and 


water  for  the  east  end  or  lower  valley,  is 
diverted  at  the  Dodson  Dam.  A  south  canal 
supplies  lands  on  the  south  side  of  the  river 
between  Dodson  and  Strater  and  conveys 
water  to  the  Nelson  Reservoir,  20  miles  north- 
east of  Malta,  for  storage  and  diversion  to 
the  Saco  and  Hinsdale  districts.  A  north 
canal  supplies  water  for  farmers  on  the  north 
side  of  the  river  from  Dodson  to  the  east  end 
of  the  Malta  district.  A  dam  near  Vandalla 
diverts  water  into  a  canal  on  the  south  side 
of  the  river  for  lands  near  Tampico,  Glasgow, 
Paisley  and  Nashua. 

Original  plans  for  the  Milk  River  project 
included  a  reservoir  at  the  site  of  the  Chain- 
of-Lakes.  Because  of  high  construction  costs 
this  unit  was  abandoned. 

Not  until  the  winter  of  1037,  thirty  years 
after  construction  was  begun  on  the  project, 
was  the  Chain-of-Lakes  Reservoir  Incorpo- 
rated into  the  system.  The  Chaln-of-Lakes 
lies  3  miles  northeast  of  Fresno  and  will  re- 
quire a  dam  to  cost  approximately  $2,000,000. 
The  Chain-of-Ijikes  probably  marks  the  line 
of  a  pre-glacial  channel  of  Milk  River. 

Construction  of  the  Fresno  Dam  and  the 
creation  of  the  Chain-of-Lakes  Reservoir,  will 
not  only  supply  additional  water  for  the  sys- 
tem, but  it  will  help  control  the  periodic 
floods  of  the  river.  The  towns  of  Havre, 
Chinook,  and  Hnrlem  will  use  water  and  the 
Utah-Idaho  Sugar  Co.  has  agreed  to  a  con- 
tract for  water.  Success  of  the  development 
plans  for  the  entire  valley  depends  directly 
upon  this  unit  of  the  irrigation  system. 

Land  Prices  Increase 

In  the  early  days  of  construction  on  the 
Milk  River  project  and  the  a.>(.surance  of  the 
completion  of  the  irrigation  system,  Innd 
prices  rose  steeply.  Ranchers  who  had  here- 
tofore depended  upon  range  gras-s  the  year 
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around,  began  to  buy  up  large  tracts  of  the    -i 
valley  land.    Rangers  were  rapidly  becoming  I 
overstocked  and  they  realized  that  some  pro-     j 
vision  for  winter  feeding  would  be  necessary 
within  a  few  years. 

Siieculators  were  encouraged  to  invest  in 
Milk  River  land,  obtaining  tracts  from  the 
local  banks  and  businessmen  who  had  been 
hardened  with  land  since  the  early  settlers 
had  first  started  borrowing.  By  the  time  the 
Irrigation  project  was  completed  few  of  the 
original  settlers  were  still  on  their  own  land. 

Development  of  the  valley  lands,  even  with 
the  completion  of  the  irrigation  system,  was 
letarded  to  a  great  extent  by  the  homestead 
trra  when  a  free  home  on  the  vast,  unplowt-d 
prairies  was  infinitely  more  attractive  than 
the  higher  priced  irrigated  land. 

Dry-land  farming  completely  overshadowed 
irrigated  farming.  Tills,  combined  with  the 
fact  that  the  larger  part  of  the  irrigated 
tracts  were  unpatented  and  that  patents 
would  not  be  issued  to  the  owners  thereof 
until  construction  charges  of  the  irrigation 
system  were  determined  and  arrangements 
made  for  their  payment  kept  many  persons 
from  developing  irrigated  tracts.  As  a  re- 
sult of  the  nonlssuance  of  patents,  there  was 
a  considerable  period  of  time  when  county 
taxes  could  not  be  levied  against  the  property. 
Irrigated  land  upon  which  taxes  were  not 
levied  and  upon  which  construction  charges 
had  not  yet  been  assessed,  made  cheap  hay 
land  for  the  stockmen  who  were  still  Inter- 
este<l  mainly  in  raising  feed. 

Scattered  tracts  of  patented  land  paid  taxes, 
but  the  owners  of  these  tracts,  usually  busl- 
iiessmen  who  regarded  their  land  as  an  In- 
vestment or  ranchers  who  needed  winter 
pasture,  paid  liieir  taxes  without  tiiought  of 
developing  their  land  to  the  point  where  It 
would  pro<luce  enough  crops  to  pay  its  own 
taxes. 

Although  it  was  not  at  once  apparent.  It 
soon  developed  that  the  dry-land  farmers  and 
the  ranchers  were  working  at  cros,s  purpo8«>s. 
The  homesteader  by  filing  on  submarglnul 
range  land  was  ruining  the  future  of  the 
sto<'kman,  and  the  stockman,  who  owned  the 
valley  land  which  he  did  not  cultivate,  was 
preventing  the  farmer  from  settling  on  the 
only  Innd  niton  which  he  could  moke  n  living. 

The  situation,  due  to  the  earlier  develop- 
ment of  irrigation  fanning,  differeil  somewhat 
in  the  Blaine  County  end  of  the  proJ.Tt. 
There  most  of  the  land  was  patented  and 
Irrigated  by  private  project.s.  As  the  original 
owners  diwl,  movetl  away,  or  ri'tlred.  the 
tracts  were  subdivided  and  renle<l.  In  Blaine 
County,  as  a  result,  there  an>  considerably 
nior«»  tenant  farmers  than  in  the  Malla  or 
Clasgow  district  and  the  land  is  more  highly 
developed. 

In  1928,  a  few  years  after  taxes  were  first 
levle<l  against  un|)atenteil  land,  the  farm 
IMpulatlon  of  the  Milk  River  Valley  was 
1,52.'>.  Of  this  number  776  lived  in  Blaine 
County,  521  In  Phillipe  ("ounly.  and  •J28  farm 
{Continued  on   page   /(il 
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THROUGH   OUR   CAMERA   LENS 


Arch  8,  Bartlett  Dam 


Inlay  in  this  cavity  will  be  Friant  Dam,  the  fourth  largest  in  the  world 


Continuous  Burning  to  Eradicate 

Noxious  Weeds 

By  C.  L.  CORKINS,  State  Entomologist,  and  A.  B.  ELLEDGE,  County  Pest  Inspector,  Powell,  Wyo. 


IX  THE  January  1940  issue  of  the  Recu\- 
itATioN  Era  brief  mention  was  made  of  the 
use  of  continuous  buniing  for  noxious  weed 
eradication.  Since  this  method  seems  to 
have  a  practical  appeal  to  many  people,  es- 
pecially farmers,  and  numerous  questions 
have  been  raised  about  it,  an  enlargement 
upon  the  subject  seems  desirable. 

Continuous  burning  is  still  in  the  experi- 
mental stage,  but  it  offers  hopeful  prospects 
of  l)ocoming  cheaper  and  more  practical  ami 
efficient  than  the  chemical  methods  for  small 
patches  of  weeds  under  certain  conditions. 
As  yet  we  are  only  sure  of  our  ground  in 
saying  that  it  is  a  better  eradicant  than 
chlorate  on  White  Top,  Lepidium  draba,  and 
Canada  thistle,  Cirsium  arrense.  It  will 
kill  other  noxious  weeds,  but  refinements  in 
our  methods  will  have  to  be  made  before  it 
will  l>e  cheaper  tlian  chlorate  on  bindweed 
and  Russian  )cnnpwec<l.  But  refinements 
nre  possible,  for  this  metho<l  Is  new  and  our 
ex|>erlence  yet  very  limited.  Our  test  worlc 
was  started  in  1037.  Extensive  field  opera- 
tions were  started  for  the  first  time  during 
the  spring  of  1039.  No  fundamental  re- 
search has  yet  been  made  and  such  impor- 
tant questions  as  (a)  the  longest  possible 
allon-able  interval  between  applications,  (b) 


the  best  time  to  start  treatment,  (c)  the 
proper  time  to  renew  treatment  the  second 
year,  and  (d)  the  exact  optimum  degree  of 
burning  are  yet  Incompletely  or  wholly  un- 
answered. So  it  is  hoped  that  this  article 
may  not  only  stimulate  practical  trials  else- 
where, but  also  initiate  research. 

When  the  test  plots  were  Inaugurated  in 
1037,  it  was  thought  that  continuous  burning 
might  work  very  much  like  continuous  culti- 
vation by  depleting  the  starch  and  sugar  re- 
serves in  the  root  system  and  by  preventing 
their  manufacture  in  the  leaves  of  the  plant. 
As  a  consequence,  we  started  by  completely 
burning  the  plants  down  to  the  ground,  which 
was  referred  to  by  the  workmen  as  a  "tight 
burn."  The  reaction  of  the  plants  was  very 
similar  to  a  clean  cut  by  a  tool  at  the 
surface  of  the  ground.  In  a  day  or  two, 
new  growth  "popped"  right  up  and  they 
qtilckly  reestablished  themselves.  A  10-  to 
14-doy  Interval  seemed  to  be  as  long  as  could 
ix!  left  between  treatments.  The  regrowth 
was  so  rapid  and  persistent  the  first  year 
that  we  became  o  bit  discouraged  with  the 
project.  This  continued  until  midseason  the 
second  year  and  then  results  began  showing 
up  rapidly.  None  of  the  test  plots  which 
showed  complete  eradication  has  ever  since 


The  burning  method  is  especially  applicable  to  the  individual  farmer's  use,  as  the  only 
important  cash  item  of  expense  is  the  fuel 


produced  any  signs  of  return  of  weeds.  How- 
ever, the  necessity  of  such  frequent  treat- 
ments made  the  method  doubtful  as  to 
practical  value.  And  then  one  of  the  county 
pest  inspectors  reported  the  unusual  results  of 
an  entirely  accidental  experience.  Herein  lies 
a  little  story  of  stumbling  onto  an  important 
fact,  which  has  its  counterjiart  in  much  of 
the  history  of  progress. 

John  Hendreschke,  county  pest  inspector  of 
the  Eden  Valley,  Wyo.,  was  burning  a  patcii 
of  bindweed  which  had  developed  mature 
seed.  The  growth  was  heavy  and  thick  and 
John  was  doing  a  good  Job  of  burning  it  all 
up.  In  fact,  he  was  doing  such  a  good  job 
that  by  the  time  it  was  half  done,  his  burning 
fuel  had  been  three-fourths  used  up.  So  It 
was  a  matter  either  of  making  a  long  trip 
after  more  fuel  or  taking  a  chance  on  getting 
the  Job  done  with  a  rapid,  light  burning.  He 
chose  the  latter  and  proceeded  to  quickly  sear 
the  tops  of  the  plants  on  the  rest  of  the 
patch. 

John  got  his  surprise  when  he  went  buck 
to  treat  this  patch  the  next  summer.  The 
part  which  he  had  given  a  "good  Job"  of 
heavy  burning  seemed  to  have  been  stimu- 
lated by  the  treatment  and  the  growth  was 
heavier  and  ranker  than  before.  The  part 
that  he  had  given  the  "poor  Job"  of  light 
searing  of  the  top  foliage  was  thinned  out 
at  least  half  and  the  remaining  plants  were 
sickly  and  weak. 

The  Searing  Procest 

Thus  John  Hendreschke  became  the 
father  of  the  light  searing  process,  which 
has  led  the  way  to  the  practical  a|ipllcatlon 
of  the  burning  method.  In  treating  889 
patches  of  weeds  at  Powell  last  year,  ag- 
gregating 18Vb  acres  over  a  101-milc  route, 
the  intervals  between  burning  were  length- 
ene<l  out  to  3  to  5  weeks,  and  none  had 
more  than  5  treatments.  And  the  results 
were  far  better  than  with  twice  as  many 
applications  of  the   tight   burn. 

It  seems  that  there  is  some  action  pro- 
duc-ed  by  the  light  sear  besides  starch  star- 
vation. After  treatment,  the  roots  die  down 
Into  the  KTOuud  several  inches  and  the  plants 
have  a  pbyslolocical  set-back.  Just  wlini 
the  action  may  be  is  not  known.  When  tin- 
deeper  roots  start  dying,  they  ap|«ear  as  <1«  - 
sicnted  as  if  they  had  be<<n  drle<l  out  in  a 
hot  oven.    They  look  entirely  different  from 


(  140  )        The  Reclamation  Era,  May  1940 


the  dark  brown  decayed  roots,  which  have 
been  beset  with  bacterial  rot,  produced  by 
continuous  cultivation. 

The  first  burning  is  given  at  the  pre- 
budding  stage  In  the  spring.  This  Is  when 
the  starch  reserves  are  the  lowest  and  the 
roots  in  the  poorest  condition  to  stand  a 
shock.  Whether  It  Is  safe  to  let  the  plants 
regrow  this  long  before  a  second  treatment 
Is  given  is  not  known.  We  take  no  chances 
and  sear  them  again  a  couple  of  weeks  ahead 
of  the  pre-budding  stage.  It  is  believed 
there  should  be  a  fair  amount  of  foliage 
always  present  to  sear.  The  plants  are  al- 
lowed to  reach  the  pre-budding  stage  again 
the  second  spring  of  treatment  before  burn- 
ing is  started. 

With  this  method,  as  with  continuous  cul- 
tivation, there  is  a  wide  variability,  even  on 
a  given  weed  species,  in  their  resistance  to 
treatment.  It  is  impossible  to  predict  just 
how  long  it  is  going  to  take  to  kill  a  patch 
of  weeds.  During  the  1939  season  of  initial 
treatments,  when  5  burnings  were  given  from 
May  to  October,  43  plots  were  eradicated, 
267  more  than  90  percent  killed,  and  the 
balance  of  579  showed  definite  signs  of  weak- 
ness. It  is  indicated  that  the  average  num- 
ber of  burnings  required  will  be  about  8  or 
9  over  a  2-year  period  for  White  Top  and 
Canada  Thistle.  Some  will  doubtless  require 
more  treatments  and  a  few  will  probably  take 
3  seasons  to  completely  eradicate.  There  has 
been  one  very  prominent  factor  of  variability 
noted.  Weeds  on  dry  areas  react  more 
quickly  to  burning  than  those  in  moist  or 
wet  situations.  This  may  be  correlated  with 
volume  of  root  system,  but  such  does  not  yet 
appear  to  be  at  all  certain. 

We  now  feel  very  hopeful  about  one  impor- 
tant experience  with  the  burning  process, 
namely,  that  when  eradication  is  indicated 
as  completed  by  no  return  growth  over  a  sea- 
son's period,  eradication  is  really  an  ac- 
complished fact.  Surface  readings  of  results 
apparently  tell  an  accurate  story.  Such  is 
not  the  case  with  the  chlorate  method,  for  it 
has  been  our  sad  experience  that  regrowth 
shows  up  too  frequently  when  the  job  was 
thought  completed.  Re-treatment  of  chlo- 
rated  areas  often  drives  the  cost  of  this 
method  two  to  three  times  as  high  as  the 
initial  treatment.  One  cannot  be  sure  for 
several  years  after  no  new  growth  has  come 
up  that  a  chlorated  weed  patch  is  eradicated, 
and  at  times  we  are  doubtful  If  one  ever 
can  be  sure. 

The  lay-out  of  the  plots  for  a  burning  job 
is  exceedingly  important.  An  entire  unit  of 
infestation  must  be  completely  treated.  If 
one  burns  only  part  of  an  infestation,  it  will 
be  found  that  on  the  edge  next  to  the  un- 
treated area,  unharmed  roots  from  the  un- 
treated plants  will  grow  underneath  and  Into 
the  treated  area  at  least  6  feet  a  year.  So 
if  burning  is  being  used  along  a  fence  row 
or  ditch  bank  adjacent  to  an  infested  field, 
it  is  imperative  that  the  field  be  treated  by 
continuous  cultivation  at  the  same  time. 


A  3 -horsepower  spray  pump  operating  1  to  3  burners  and  spraying 
5  to  6  gallons  per  minute 


Cost  of  Eradication 

Unit  statistical  data  on  field  operation  can 
be  based  on  only  the  one  initial  year  of  ex- 
perience we  have  had  so  far.  This  was  un- 
der public  operation  in  a  pest  district,  where 
all  cost  factors  had  to  be  considered  and  the 
project  placed  on  a  large  scale  of  operations 
over  a  wide  area.  Large  power  equipment, 
which  is  described  later,  was  used.  An  aver- 
age of  0.95  gallon  of  burning  oil  was  con- 
sumed per  square  rod.  With  refinement  in 
tlie  burning  equipment,  this  was  cut  to  0.42 
gallon  per  square  rod  for  the  last  treatment. 
The  total  average  time  required  per  treat- 
ment per  nozzle  per  square  rod  was  6.4 
niinutes.  It  Is  estimated  that  loss  of  time 
in  moving  the  equipment  between  patches  and 
(he  making  of  records  accounted  for  at  least 
half  of  this  time.  One  man  can  and  should 
actually  light  sear  a  square  rod  In  2  to  3 
minutes.  The  average  cost  factors  per  square 
rod  per  treatment  were :  Labor,  5  cents ; 
burning  oil,  2V-i  cents ;  machine  and  mileage, 
2  cents  and  administration  1%  cents  making 
a  total  of  11  cents.  If  the  number  of  applica- 
tions necessary  is  8,  the  total  cost  of  eradica- 
tion would  be  88  cents  per  square  rod. 

This  method  is  especially  applicable  to 
the  individual  farmer's  use,  as  the  only  Im- 
portant cash  item  of  expense  Is  the  fuel.  The 
necessary  equipment  is  cheap,  as  a  home 
burning  outfit  can  be  rigged  up  for  $15  or 
$20  and  may  and  should  be  used  for  other 
purposes,  such  as  burning  annual  weeds  in 
waste  areas  and  spraying  the  garden  and 
orchard.  Thus,  if  this  method  of  eradica- 
tion is  put  on  a  cash  outlay  basis  for  the  in- 
dividual operator,  it  will  run  only  about  16 
to  20  cents  per  square  rod  for  eradication. 

The  equipment  is  designed  to  burn  a  very 
low-grade  fuel.     Perhaps  the  most  satisfac- 


tory fuel  is  furnace  oil,  which  costs  4  cents 
per  gallon  in  our  area  and  is  generally  cheap 
in  the  Western  States.  The  more  common 
fuel  used  in  Wyoming  is  refinery  bottom 
refu.se,  which  is  ordinarily  a  waste  product 
of  small  cracking  plants  and  runs  from  28°  to 
38°  Baum6.  To  the  lower  grades  is  added 
from  5  to  10  percent  distillate  to  thin  it  and 
raise  the  flash  point.  This  product  usually 
sells  at  about  2  cents  per  gallon.  Our  ex- 
perience indicates  that  It  is  very  little  cheaper 
than  furnace  oil,  because  it  does  not  com- 
pletely burn  up  and  more  is  used  per  unit 
area.  Some  feel  that  the  residue  left  on  the 
foliage  from  the  use  of  this  oil  may  be  of 
herbicidal  value,  but  this  Is  doubtful. 

This  fuel  is  burned  by  running  it  through 
a  pressure  spray  pump  at  75-pound  pressure 
for  the  furnace  oil  and  125-pound  pressure 
for  the  refuse.  The  burning  gun  Is  merely 
a  12-foot  1/4 -inch  iron  or  copper  alloy  pipe, 
with  a  Chipman  or  other  spray  gun  cut  off 
at  the  operator  end  and  a  %4-inch  Chipman 
weed  disk  in  the  flame  end.  A  loop  is  placed 
in  the  rod  at  the  flam*  end  in  order  to  preheat 
the  fuel  with  its  own  flame  before  it  is  ignited. 
This  loop  should  be  constructed  so  that  the  oil 
is  thoroughly  heated,  hut  not  vaporized.  It  is 
Important  that  the  Chipman  type  of  disk  be 
used,  as  it  will  throw  a  broad,  flat  flame  that 
cannot  be  secured  by  any  other  type.  It  should 
also  be  pointed  out  that  extensive  trial  has 
shown  that  the  size  of  the  disk  outlet  cannot  be 
i^maller  than  indicated  and  a  larger  one  will 
simply  waste  fuel. 

Three  types  of  spraying  equipment  are  used 
to  meet  varying  conditions. 

1.  The  junior  size  model,  2  horsepower, 
liigh  pressure  spray  rig  is  adaptable  to  public 
programs,  and  will  easily  run  two  guns. 
Larger  equipment  is  unnecessary.  This  rig 
is  mounted  on  a   truck,   and  is  particularly 
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An  infested  area  3  weeks  after  searing.    Note  the  standing  foliage  killed  by  the  light 
searing.     Little  regrowth  is  yet  in  evidence 


adapted  to  use  on  roadsides  and  dry  waste 
anas.  This  outfit  can  Ije  rlRgiMl  up  for  about 
$aOO,  without  truck. 

2.  A  light  power  spray  rig  with  a  '/^-horse- 
power air-cooled  motor,  mounted  on  a  rubber- 
wheeled  light  trailer  and  drawn  by  a  single 
horse.  Is  best  adapted  for  public  programs  on 
irrigated  farms  and  waste  areas  inaccessible 
to  the  truclc  equipment.  The  wheel  mount- 
ings of  the  trailer  should  be  adjustable,  so 
that  the  rig  can  be  taken  through  row  crops 
without  damaging  them.  Tills  is  a  one-man 
outfit  and  can  be  made  for  about  $100  com- 
plete. 

3.  The  band  orchard  type  of  sprayer  is 


cheap  and  handy  for  the  individual  farmer. 
The  pump  may  be  mounted  on  a  steel  drum 
and  constructed  complete  for  not  more  than 
$20. 

Of  course  the  common  generator  types  of 
burners  may  be  used,  but  they  are  both  slow 
and  dangerous  to  operate.  We  have  elimi- 
nated them  as  being  entirely  impractical. 

The  degree  of  burning  of  the  foliage  of  the 
weeds  Is  so  important  that  it  should  be  re- 
emphasized  in  closing.  The  flames  should 
be  passed  rapidly  over  the  tops  of  the  plants 
so  that  they  are  so  lightly  seared  that  they 
will  not  wilt  until  the  next  day  following 
treatment. 


A  1937-38  test  plot  of  the  burning  method  for  eradicating  White  Top.    No  regrowth 
has  appeared  and  no  live  roots  were  ever  found  in  many  deep  diggings 


Irrigation  History  on 
Milk  River 

{Continued  from  page  1S8) 

families  in  Valley  County.  In  the  ChiinHU 
district  499  families  were  engaged  in  farniii  - 
in  the  Malta  district  268,  and  in  the  Glas;;.  ^^ 
district  153.  There  were  more  renters  : 
Blaine  County  than  owners  and  more  owiu  i- 
than  renters  In  either  of  the  other  two 
counties. 

Fir»t  Milk  River  Irrigation 

The  first  actual  delivery  of  water  to  the 
first  unit  of  the  Dodson  south  canal  was  in 
1912,  when  351  acres  were  irrigated  atul  a 
revenue  of  $3,631  obtained.  In  1917,  when 
water  was  delivered  to  the  completed  project 
for  the  first  time,  8,780  acres  were  irrigated 
and  a  crop  report  of  the  United  States  Recla- 
mation Service  shows  a  revenue  of  $47.- 
548,  or  a  little  more  than  $5  per  acre. 

Although  the  construction  of  the  Milli 
River  irrigation  system  has  beea  accom- 
plished, development  of  the  valley  lands  has 
not  gone  forward  as  had  l)een  anticipated. 
In  the  first  place  not  much  more  than  20 
percent  of  the  land  was  Irrigable.  It  needed 
leveling  and  draining  before  it  could  produce, 
and  in  the  second  place,  it  was  held  largely 
by  stockmen  owners  who  were  not  interested 
in  farming  the  land  but  held  It  only  as  a 
safeguard  against  hard  winters  and  dry  sea- 
sons when  range  grass  could  not  support  their 
cattle  or  sheep. 

In  1939  there  were  691  farms  irrigated  in 
the  Milk  River  Valley  and  crops  produced 
were  valued  at  $1,181,583.03.  This  was  :! 
years  after  the  first  dry-land  farmers  wire 
resettled  on  Irrigable  farm  units. 

As  a  direct  result  of  the  assessment  of 
taxes  against  hitherto  untaxed  land,  the  own- 
ers around  the  year  1028  began  to  realire  that 
their  expensive  lands  must  be  made  to  imy.  A 
picture  of  the  Milk  River  Valley  at  the  timi- 
would  have  revealed  thousands  of  acn-s  of  po- 
tentially pnxluctlve  land  covered  with  rose 
l)u.shes  and  buck  brush.  Down  fences  crlss- 
cros-st-d  the  fields  and  bands  of  half  wild  horses 
and  range  cattle  drifted  down  from  the  hills  to 
graze  and  find  siielter  and  water  at  the  river 
during  winter  months.  More  developed  hold 
Ings  ylelde<l  a  crop  of  alfalfa  hay. 

.\lonK  about  the  first  of  June  a  couple  of 
"hands"  from  the  home  ranch  were  sc-nt  in  to 
irrigate  the  hay  land.  A  shovel  and  a  saddli' 
horse  were  considered  adequate  equli>ni<iil  iiiiil 
fields  that  could  not  be  irrigated  by  "wild  ll<Kid 
lug"  were  ignored.  Seldom  more  than  half  •>( 
the  farm  could  be  Irrigated.  TJie  low  ^|•  - 
fllliHl  and  became  breeding  grounds  for  ciuiii 
l.'tw  mosquitoes  until  the  water  evaiKirate<i  nml 
the  holes  became  soured  "hard  pons."  Hn  i 
dulllclency  of  hay  was  produced  for  the  n'  l~ 
of  the  landowner-rancher. 

[Conriiiurd  ncti  month] 
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A  SOUND  FILM,  "Weeds,"  released  this 
month  by  the  Bureau  of  Reclamation,  pre- 
sents the  case  against  weeds  on  the  farm  and 
shows  practical  methods  of  combating  weeds 
on  irrigated  land. 

Illustrating  the  source  and  spread  of  weeds, 
daily  in  view  of  farm  owners  but  too  often 
taken  for  granted,  the  motion  picture  stresses 
weed  prevention  as  the  cheapest  and  most 
practical  control  method.  It  depicts  points 
of  attack  to  prevent  weed  infestation 
that  will  save  the  farm  owner  and  the  com- 
munity large  expenditures  of  money  in  later 
years. 

Losses  from  weeds,  including  the  hazard 
to  livestock  and  people  of  poisonous  varie- 
ties, frequently  widespread  along  ditches  and 
drains,  are  presented.  The  high  cost  of 
growing  weeds  on  irrigated  land  is  shown  by 
animation  illustrating  how  weeds  consume 
enormous  quantities  of  water. 

Scenes  from  many  irrigation  projects  show 
practical  methods  developed  in  recent  years 
to  stamp  out  weeds.  Here  are  shown  the 
latest  methods  of  eradicating  weeds  on  ditch 
banks  and  permanent  control  measures  to 
keep  weeds  from  regaining  a  foothold,  once 
they  are  driven  out.  Especially  interesting 
are  pictures  of  the  timely  searing  method 
which  gives  promise  of  lowering  costs  of 
killing  such  damaging  weeds  as  white  top, 
Canada  thistle,  and  poisonous  water  hem- 
lock. Also  shown  are  the  use  of  chemicals 
as  herbicides,  including  the  wet  and  dry  ap- 
plications of  sodium  chlorate  and  the  latest 
methods  of  applying  carbon  bisulphide.  The 
shoot-cutting  method   to  eradicate  long-lived 


perennials,  also  known  as  clean  cultivation, 
is  demonstrated  for  large  areas.  Emphasis 
is  given  to  those  practices  that  field  tests 
have  proved  give  best  results  under  irrigation. 
The  film  is  available  to  project  superin- 
tendents, county  agents,  agricultural  instruc- 
tors, and  groups  interested  in  weed-control 
work.  It  may  be  obtained  only  in  16-milli- 
meter  sound  edition,  requiring  a  16-minimeter 
sound  projector  for  showing.  Running  time 
is  20  minutes.  Requests  for  the  film  should 
be  addressed  to  the  Commissioner,  Bureau  of 
Reclamation,  Washington,  D.  C. 

William  H.  Trimble 
1885-1940 

WM.  H.  TRIMBLE,  Chief  Ranger  of  the  Boul- 
der Canyon  project,  died  the  evening  of  May  2 
at  Boulder  City,  Nev.  He  was  born  at  Chey- 
enne, Wyo.,  and  his  legal  residence  was  Colo- 
rado. With  the  exception  of  two  periods  in 
1920  and  from  1922  to  1933  he  served  continu- 
ously with  the  Bureau  of  Reclamation  from 
1918  to  the  date  of  his  retirement  for  dis- 
ability February  7,  1940.  Mr.  Trimble  is  sur- 
vived by  his  widow  and  a  married  daughter. 

Robert  F.  Skinner 
1891-1940 

ON  April  20,  1940,  Robert  F.  Skinner,  em- 
ployed as  engineer  on  the  Friant  Dam  of  the 
Central  Valley  project,  died  suddenly  of  a 
heart  attack  just  outside  of  the  Government 
office  at  the  dam  site. 


Engineer  Skinner  served  the  Bureau  of 
Reclamation  for  13  years,  starting  in  1927  as 
ditch  patrol  on  the  Yakima  project,  and  serv- 
ing as  inspector,  assistant  engineer,  associate 
engineer,  and  full  grade  engineer  on  the  Kitti- 
tas and  Roza  divisions  of  this  project,  the 
Taylor  Park  Dam  in  Colorado  and  Boulder 
Dam. 

Word  reaches  the  Bureau  that  he  is  sur- 
vived by  his  widow  and  two  sons  living  in 
Seattle. 

Safety  Diversion  Tunnel 

(Continued  from  page  135) 

on  the  tunnel  operations  emphasized  the 
necessity  for  correcting  definitely  apparent 
hazards  rather  than  placing  too  much  accent 
on  general  safety.  Effort  was  made  to 
convince  the  contractors  of  the  importance 
and  value  of  accident  prevention  and  the 
fact  that  safety  and  production  go  hand  in 
hand.  The  up-to-date  employers  realize  that 
favorable  accident  records  mean  low  com- 
pensation rates  and  a  careless  disregard  for 
accident  prevention  means  correspondingly 
high  rates.  This  is  true  not  only  for  the 
large  operator  but  also  for  the  small 
operator;  each  pays  an  accident  compen- 
sation premium  on  his  total  pay  roll.  Rates 
paid  for  compensation  insurance  are  assessed 
on  the  basis  of  past  accident  records.  That 
is,  the  rates  are  established  as  a  result  of 
the  value  of  the  claims  made  on  the  in- 
surance company  to  pay  for  the  accidents 
sustained  by  the  employees  of  that  company. 
The  Government  is  properly  concerned  with 
high  accident  costs  to  the  contractor  because 
in  submitting  bids  for  work  which  he  pro- 
poses to  perform  he  must  protect  himself  by 
submitting  a  higher  bid  than  would  other- 
wise be  possible. 

Porter  J.  Preston  is  supervising  engineer 
of  the  Colorado-Big  Thompson  project.  S.  F. 
Crecelius  is  construction  engineer  in  charge 
of  construction  of  Green  Mountain  Dam  and 
power  plant,  with  R.  B.  Ward,  field  engineer. 
The  general  contractor  is  the  Warner  Con- 
struction Co.  of  Chicago,  111.,  for  whom 
Frank  J.  Kane  is  tunnel  superintendent,  and 
Walter  N.  Hill,  chief  engineer. 

D,  A.  Club  of  Reno 

THE  oflleials  of  the  Reno,  Nev.,  branches  of 
the  Department  of  Agriculture  have  formed 
what  has  been  termed  the  D.  A.  Club,  a 
feature  of  which  is  a  luncheon  meeting  held 
at  a  local  restaurant  on  the  third  Tuesday 
of  each  month  for  the  purpose  of  creating 
cooperation  and  understanding  between  the 
various  branches  and  agencies  of  the  Govern- 
ment service. 

F.  M.  Spencer,  acting  construction  engineer 
of  the  Truckee  storage  project,  attended  the 
luncheon  on  March  19  upon  invitation  of 
Government  oflleials  interested  in  land-use 
activities. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory' 


Colorado— Big  Thompson  Project,  Colorado 


THE  HISTORY  of  this  region  Is  written  in 
the  names  upon  its  maps,  and  suggests  the 
important  parts  played  by  Spanish  explorers 
and  Spanish  American  settlers,  by  French, 
Knglish,  and  United  States  trappers  and 
Indian  traders  by  miners  and  pioneer  lead- 
ers in  town  building  and  in  government. 
The  story  of  the  naming  of  the  towns  and 
physical  features  of  the  area  included  in  the 
projects  abounds  in  romantic  Interest.  Some 
of  the  most  attractive  and  distinctive  place 
names  of  the  area  were  given  by  the  Indians 
who  generally  made  use  of  phrases  descrip- 
tive of  the  landscape  and  commemorative  of 
some  event  that  took  place  in  the  vicinity. 
Also  the  early  Spanish  settlers  took  care  that 
their  mother  tongue  should  be  well  repre- 
sented on  the  map.  However,  the  majority 
of  the  place  names  of  towns  have  been 
named  for  pioneers  from  the  eastern  part  of 
the  United  States.  There  are  a  few  names 
of  French  origin  which  indicate  the  lesser 
heritage  from  France.  The  Anglo-American 
names  are  reminiscent  of  the  period  of  ex- 
ploration and  the  days  of  the  trapper,  while 
the  colorful  days  of  the  gold  rush  and  the 
active  days  of  prospecting,  and  early  mining 
on  the  Western  Slope  have  left  typical  names 


>  Ttita  Is  I'art  III  in  tb«  serle*  of  artlclps  on  tbii 
■abject,  Parta  I  and  II  havInK  a|>poarp<l  In  the 
Marrh  and  April  laaumi.  I'art  III  Includps  tbe 
Colorado-Blf  Thompaon,  Boffalo  Raplda,  and  Ken- 
drkk  projccta. 


seasoned  with  humor  and  tragedy.  Only  a 
few  town  names  recall  the  prehistoric  In- 
habitants of  mountains,  parks,  and  plains 
now  Included  in  the  area  of  the  project,  for 
early  explorers  substituted  Spanish  or  Eng- 
lish words  for  most  of  the  Indian  ter- 
minology in  use  and  the  early  settlers  had 
little  inclination  to  borrow  from  the  strange 
languages  of  the  Red  Man. 

Countiet 

The  project  works  are  located  in  Summit, 
Grand,  Larimer,  and  Boulder  Counties.  The 
area  to  be  ser^-ed  by  water  from  the  project 
includes  Larimer,  Weld,  Boulder,  Morgan, 
Logan,  Washington,  and  Sedgwick  Counties. 
As  the  names  of  towns,  streams,  and  moun- 
tains of  the  area  included  In  the  project 
reflect  the  story  of  exploration  and  settle- 
ment, so  the  description  of  counties  reflects 
the  development  of  the  region,  indicating 
the  time  of  settlement  of  various  sections 
and  faithfully  reflecting  the  periods  of 
growth. 

Larimer  County  (1S81)  was  named  in  honor 
of  Gen.  William  I^arimer,  n  founder  of  Den- 
ver and  prominent  pioneer  of  Colorado. 

Morgan  County  (1889)  took  its  name  from 
Fort  Morgan.  The  original  fort  (1865-08), 
e.<<tablished  as  a  protection  against  the  In- 
dians, was  first  called  Junction  or  Camp 
Warden.     In  1860  it  was  officially  christened 


Fort  Morgan  in  honor  of  Col.  Christopher  8. 
Morgan  who  died  that  year. 

Sedgcicick  County  (1889)  was  named  from 
Fort  Sedgewick  (186t-71).  This  military 
|)ost,  located  across  tbe  river  from  present 
Ovid,  was  christened  in  honor  of  Gen.  John 
Sedgewick,  who  had  led  Indian  campaigns 
into  the  regions  of  Colorado  In  1857  and  1860 
and  was  killed  In  battle  In  1864. 

Summit  County  (1861)  was  so  named  be- 
cause of  the  mountainous  character  of  its 
territory.  The  eastern  boundary  of  the 
original  county  followed  "the  summit  of  the 
snowy  range"  (October  to  November  1,  1861) 
from  a  point  a  little  south  of  Breckenrldge 
to  the  beginning  line.  I 

Wa»hington  County  (1889)   took  the  name    ' 
of  President  George  Washington. 

Weld  County  (1861)  was  named  in  honor  of 
Lewis  Ledyard  Weld,  first  secretary  of  Colo- 
rado Territory. 

Logan  County  (1887)  was  named  for  Gen. 
John  A.  Ivogan  (1820-86)  who  died  shortly  be- 
fore the  organization  of  the  county. 

Boulder  County  (1861)  was  named  after 
Boulder  City  and  Boulder  Creek,  which 
derived  their  name  from  the  abundance  of 
boulders  in  the  locality. 

Engineering  Struciurei 

Arkint    Dam    and    Retervoir,    located    on    ; 
Buckhorn    Creek,    a    tributary    of    the    Big   » 


Granby  dam  site,  looking  up  the  Colorado  River 


Shadow  Mountain  Government  camp.    Employees'  cottages 
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Thompson  River,  was  apparently  named  for 
some  early  settler. 

Big  Thompson  Feeder  Canal,  so  named 
from  the  Big  Thompson  River,  will  extend 
from  the  draw  one-half  mile  below  Carter 
Lake  Dam  and  will  run  into  Cottonwood 
Creek,  a  tributary  of  the  Big  Thompson.  The 
name  "Thompson"  came  from  that  of  an  early 
explorer,  a  Lieutenant  Thompson. 

Carter  Lake  Dam,  Reservoir,  and  Supply 
Canal. — It  is  assumed  that  these  structures 
were  named  from  a  settler  many  years  ago. 
The  dam  will  be  constructed  about  1  mile 
north  and  7  miles  west  of  Berthoud,  Colo. 
The  proposed  reservoir  is  a  natural  basin 
which  will  be  supplied  by  the  canal. 

Continental  Divide  Tunnel. — This,  the  ma- 
jor feature  of  the  Colorado-Big  Thompson 
project,  pierces  the  Continental  Divide  more 
than  4,000  feet  below  the  crest,  and  for  this 
reason  the  long  tunnel  was  appropriately 
named.  Unlike  many  Reclamation  projects, 
the  Colorado-Big  Thompson  is  divided  by  the 
Continental  Divide  into  two  distinct  parts ; 
those  features  necessary  to  the  storing  of 
surplus  and  the  diversion  of  waters  located 
on  the  western  slope,  and  those  features  which 
include  canals  and  reservoirs  necessary  to  the 
regulation  and  delivery  of  water  on  the  east- 
ern slope. 

The  East  Portal  Highway  is  so-named  be- 
cause the  road  connects  to  the  main  highway 
near  Estes  Park  and  extends  to  the  east 
portal  of  the  Ccmtinental  Divide  Tunnel. 

Oranby  Dam,  Reservoir,  Pumping  Plant,  and 
Substation. — Granby  Hillyer,  from  whom 
the.se  features  obtained  their  name,  was  a 
lawyer  who  settled  on  the  project  and  helped 
to  establish  the  town  of  Granby.  The  dam 
will  be  constructed  about  4  miles  northeast 
of  Granby  and  the  pumping  plant  about  one- 
half  mile  above  the  junction  of  the  South 
Fork  with  the  Colorado.  The  substation 
furnishes  power  to  the  town  of  Granby. 

Oreeley-Fort  Morgan  Transmission  Line 
and  Chreeley,  West  Portal,  Loveland,  a<nd 
Estes  Park  Substations. — The  proper  names 
of  these  features  came  mostly  from  indi- 
viduals who  contributed  their  part  in  the 
history  of  the  project.  These  were  Horace 
Greeley,  editor  of  the  "Tribune"  and  active 
supporter  of  the  project;  Col.  C.  A.  Morgan, 
well  known  Union  officer  who  died  January 
20,  1866;  W.  A.  H.  Loveland,  under  whose 
supervision  the  railroad  was  built ;  and  Joe 
Estes,  who  constructed  the  first  cabin  in  the 
locality  in  1859. 

Green  Mountain  Dam  and  Poioer  Plant; 
Orecn  Mountain  Government  Camp  and 
Orcen  Mountain  Substation;  Green  Mountain- 
Grand  Lake  Transmission  Line. — So  named 
because  of  their  proximity  to  Green  Moun- 
tain, which  had  derived  its  name  from  its 
heavily  timbered  surface.  The  dam  is  lo- 
cated in  the  canyon  between  Green  Mountain 
and  Little  Green  Mountain ;  the  camp  and 
substation  were  so  called  in  order  to  iden- 
tify them  with  the  dam;  and  the  trans- 
mission line  is  so  named  because  it  extends 


from  the  dam  to  the  village  of  Grand  Lake. 
Sorsetooth  Dam  and  Reservoir,  Soldier  Can- 
yon, Dixon  Canyon,  and  Spring  Canyon; 
Horsetooth  Supply  Canal. — The  reservoir  ap- 
parently was  named  from  Horsetooth  Moun- 
tain located  almost  due  west  of  Fort  Collins. 
The  mountain  was  named  by  an  unknown 
man,  probably  an  early  trapper,  who,  in  ap- 
proaching the  mountains  in  that  section  no- 
ticed by  the  exercise  of  considerable  imagina- 
tion that  the  peak  resembled  the  tooth  of  a 
horse.  Frontier  gossip  and  repetition  made 
the  name  stick.  The  proposed  reservoir  will 
occupy  a  valley  6  miles  long  and  one-fourth  to 
three-fourths  of  a  mile  wide  west  of  Fort  Col- 
lins. The  dam  will  cross  the  valley  at  the 
north  end  and  on  a  low  saddle  separating  the 
valley  from  drainage  to  the  north  into  the 
Poudre  River. 

On  the  reservoir  there  are  three  natural 
outlets  to  the  east  through  the  Dakota  hog- 
back namely,  Soldier,  Dixon,  and  Spring  Can- 
yons, which  are  sites  of  three  projwsed  dams 
of  the  same  names  in  addition  to  the  larger 
dam,  Horsetooth.  Apparently  the  name 
Dixon  was  in  recognition  of  a  man  of  the 
same  name.  Spring  Canyon  derives  its  name 
from  a  bountiful  spring  in  the  canyon.  No 
record  of  the  name  of  Soldier  Canyon  has 
been  found. 

Because  the  supply  canal  empties  into 
Horsetooth  Reservoir  it  was  named  Horse- 
tooth Supply  Canal.  The  canal  starts  at 
the  end  of  a  siphon  across  the  Big  Thomp- 
son River  from  Power  Conduit  No.  4,  then 
north  to  the  Horsetooth  Reservoir. 

Hot  Sulphur  Springs  Substation. — This  sub- 
station derives  its  name  from  the  town  of  Hot 
Sulphur  Springs,  the  town  having  been  named 
for  the  natural  springs  which  provide  health- 
ful baths  to  many  not  only  from  the  surround- 
ing territory,  but  in  the  entire  country. 

Loveland-Estes  Park  and  East  Portal  Trans- 
mission Line. — The  derivation  of  Loveland 
and  Estes  has  been  given  under  "Greeley-Fort 
Morgan  Transmission  Line  and  Greeley,  West 
Portal,  Loveland,  and  Estes  Park  Substa- 
tions." 

Meadow  Creek-Strawberry  Creek  Diver- 
sions.— Meadow  Creek  derives  its  name  from 
the  meadow  through  which  it  passes,  and 
Strawberry  Creek  was  so  named  from  the 
patches  of  wild  strawberries  that  line  its 
bank. 

North  Fork  Diversion  Dam. — This  dam 
is  so  named  from  its  proposed  location,  across 
the  North  Fork  of  the  Colorado  about  one- 
half  mile  below  its  junction  with  the  Grand 
Lake  outlet.  The  purpose  of  the  dam  is  to 
divert  water  of  the  North  Fork  into  Grand 
Lake  and  thence  to  the  channel  extending 
from  it  to  the  West  Portal  of  the  Continental 
Divide  Tunnel. 

North  Poudre  Feeder  Canal,  North  Poudre 
Pumping  Plant,  Poudre  Feeder  Canal,  Poudre 
Valley  Feeder  Canal. — Poudre  is  the  French 
word  for  "powder."  Feeder  and  pumicing  are 
self-explanatory. 
Power  canals  are  numbered  to  correspond 


with  the  power  plants  to  which  they  supply 
water. 

Power  plants  are  numbered  according  to 
their  location.  No.  1  being  closest  to  Estes 
Park,  No.  2  next  below  No.  1  downstream, 
and  so  on  to  Power  Plant  No.  4. 

St.  Vrain  Feeder  Canal. — The  name  St. 
Vrain  tells  a  story  of  early  trapping  days 
and  came  from  Ceran  St.  Vrain,  a  fur  trader 
who  was  associated  with  the  Bent  Brothers 
in  their  trading  enterprises.  The  St.  Vrain 
River  was  the  first  to  bear  the  name,  and 
from  it  the  feeder  canal,  which  will  extend 
from  the  small  outlet  of  Carter  Lake  to 
the  river,  obtains  its  name. 

Shadow  Mountain  Government  Camp, 
Shadow  Mountain  Lake,  and  Shadow  Moun- 
tain Substation. — Shadow  Mountain  rises 
abruptly  from  the  south  shore  of  Grand  Lake 
and  the  shadow  reflection  visible  in  the  lake 
is  responsible  for  its  name.  The  lake  is 
formed  by  water  backed  up  by  the  North 
Fork  Diversion  Dam.  The  camp  in  turn  is 
named  for  the  lake,  and  because  the  sub- 
station furnishes  power  to  the  new  Shadow 
Mountain  Government  Camp,  it  has  been  ap- 
propriately named  Shadow  Mountain  Sub- 
station. 

West  Portal  Govemmettt  Camp,  West  Por- 
tal Highicay.  and  West  Portal  Substatio7i. — 
These  features  are  located  west  of  the  Con- 
tinental Divide,  hence  the  designation  "West 
Portal." 

Willow  Creek  Supply  Canal.  —  Willow 
Creek  is  so-named  because  of  the  willow 
trees  crowding  along  the  banks  of  the  stream 
into  Granby  Reservoir. 

Mountains   and  Peaks 

From  gentle  slopes,  the  Rocky  Mountains 
rise  to  heights  of  more  than  14,000  feet  above 
sea  level,  forming  the  crest  of  the  North 
American  continent  and  separating  the 
watersheds  of  the  Pacific  Ocean  and  the  Gulf 
of  Mexico.  The  crest  of  this  high  range  of 
mountains  (the  most  elevated  portions  in 
the  United  States  are  in  Colorado)  has  been 
appropriately  named  the  Continental  Divide. 
It  runs  in  a  general  north-south  direction, 
and  many  small  streams  have  their  source  in 
this  high  mountain  range,  which  in  turn  are 
the  headwaters  of  large  rivers  eventually 
emptying  into  the  sea  and  the  gulf. 

The  history  of  the  naming  of  the  peaks 
in  this  region  is  somewhat  complicated, 
inauy  of  them  having  received  two  names 
and  only  in  recent  years  having  been 
definitely  and  authoritatively  designated  with 
certain  appellations.  Maj.  Stephen  Long, 
commanding  an  expedition  of  explorers  119 
years  ago,  sent  into  the  West  by  President 
Madison,  first  sighted  the  peak  which  later 
was  to  bear  his  name.  Dr.  Edwin  James, 
famous  botanist,  who  was  a  member  of  this 
expedition,  ascended  the  peak  and  Major 
Long  named  it  after  him.  Later  the  peak, 
which  is  one  of  the  highest  and  longest 
known  of  the  immortal  beauties  of  Colorado, 
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was  renamed  Longs  Peak  in  laonor  of  Major 
Long.  It  was  Major  Long  and  bis  party 
who  also  were  tbe  first  white  men  to  tread 
the  region  which  now  comprises  the  Rocliy 
Mountain  National  Parle.  A  few  years  later 
(in  1843)  Rufiis  B.  Sage,  another  explorer, 
visited  the  area.  Since  those  days,  this 
mountain  territory  has  become  a  shrine  of 
summer  pleasure  seekers.  Tbe  United 
States  Geological  Surrey  lists  40  peaks  that 
tower  more  than  14,000  feet  above  sea  level, 
and  1,064  ttmt  have  an  altitude  of  more  than 
10,000  feet.  It  is  estimated  that  there  are  as 
many  unname<l  peaks  in  the  State  reaching 
to  II  height  of  14,000  feet  as  those  that  have 
been  ofllcially  named. 

Rivers 

Bccaiue  the  purpose  of  tbe  project  is  to 
divert  waters  from  the  headwaters  of  the 
Colorado  Itiver  on  the  western  slope  of  tbe 
Continental  Divide  into  the  Big  Thompson 
River,  which  has  its  source  on  the  eastern 
slope  of  the  Divide,  the  name  was  changed 
from  "Grand  Lake-Big  Thompson  Trans- 
mountain  Diversion  Project"  to  "Colorado- 
Big  Thompson  Project"  on  July  18,  1836 
The  name  "Colorado"  is  the  Spanish  for 
"ruddy"  or  "blood  red,"  or  In  the  secondary 
sense  "colored."  Tbe  name  is  also  borne  by 
twt)  rivers  and  by  a  county  In  Texas.  The 
Colorado  River,  prior  to  Its  designation  as 
such  by  the  National  Geographic  Board  about 
20  years  ago,  was  known  as  the  Grand.  How- 
ever, this  stream  bed  had  already  gone 
through  several  changes  in  name.  As  late  as 
1876  Escamoba  named  It  San  Raphael  and 
previous  to  that  it  was  known  as  the  Bunkara, 
so-called  by  the  fur  traders  who  derived  the 
mime  from  the  Ute  Indian  designation  for 
the  river  which  was  Nab-un-ka-rea.  On  the 
easteni  slope  the  Big  Tliompson  was  origi- 
nally called  Thompson  Fork  of  the  Platte 
River.  The  stream  was  named  for  a  certain 
Lieutenant  Thompson  who  was  a  member  of 
the  party  Fremont  led  over  the  area.  Lieu- 
tenant Thompson  was  designated  as  "A  man 
of  more  than  ordinary  merit." 

The  greater  part  of  the  natural  Iwsln  de- 
scrilied  as  northeastern  Colorado  or  as  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict is  dralne<]  by  the  South  Platte  and  its 
trlliiitarles.  Platte  Is  a  French  name  from 
plate,  meaning  "dull"  or  "shallow,"  a  term 
singularly  applicable  to  this  stream.  The 
trunk  stream  Is  formed  by  the  union  of  sev- 
eral creeks  that  drain  the  mountains  sur- 
roandlng  South  Park.  It  breaks  through  the 
monntaln  barriers  in  Platte  Canyon  and 
flows  northward  to  I:»enver.  The  course  is 
then  changed  northeast  to  Fort  Morgan, 
thence  north  and  east  to  the  Nebraska  border. 

After  the  trunk  stream  reaches  the  plains 
Just  north  of  Deiirer,  numerous  tributaries 
rising  In  the  mountains  flow  into  tbe  river 
from  the  West  These  include  the  Saint 
Vrain  receiving  the  waters  of  Boulder  Can- 
yon, the  Big  Thompson,  and  the  Cache  La 
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Poudre,  the  latter  two  rising  in  the  Rocky 
Mountain  Range  In  Larimer  County.  These 
streams,  especially  the  Cache  La  Poudre,  are 
of  great  importance  as  sources  of  water 
supply  for  extensive  Irrigated  districts. 
Cache  La  Poudre  River  has  a  French  name 
signifying  "powder  biding  place." 

Town* 

Some  of  the  principal  towns  in  tbe  area 
of  the  project  are  named  for  the  early  set- 
tlers.   They  are  as  follows: 

Fort  Collins.— During  the  Indian  Wars  of 
the  1860'8  a  military  post  called  Fort  Collins 
was  established  at  the  present  site  of  the  town. 
Col.  W.  O.  Collins,  of  the  11th  Ohio  Regiment, 
located  the  post  which  took  his  name.  When 
the  fort  was  abandoned  and  the  reservation 
w^s  opened  to  settlement  in  1872,  the  lands 
were  taken  up  by  a  town  company  organized 
by  Gen.  Robert  A.  Cameron.  The  city  of 
Fort  Collins  was  founded  by  the  company  on 
the  abandoned  reservation,  and  was  Incor- 
porated  In   1883. 

Fort  Lupton. — The  fur  trading  post.  Fort 
Lupton,  was  founded  in  1836  by  Lancaster  P. 
Lupton.  He  forsook  his  post  in  the  1840's  and 
in  1849  moved  with  his  Indian  wife  and 
family  to  California.  Soon  after  the  gold 
rush  to  Colorado  in  1859,  farmers  took  up 
ranches  in  the  vicinity.  The  old  adobe  fort 
became  a  stage  station  in  the  mail  and  ex- 
press route  from  the  Missouri  River  to  Den- 
ver. It  also  served  as  a  place  of  refuge  dur- 
ing the  Indian  uprising  of  1864.  The  town 
site  was  surveyed  by  L.  P.  Drake  in  November 
1881,  and  plat  filed  in  June  1882  by  W.  O. 
Wlmbourne. 

Fort  Morgan.— The  first  military  post  at 
the  site  was  named  Camp  Tyler ;  later  It  was 
changed  to  Ciinip  Wardwell ;  and  on  June  23, 
1866,  it  was  iinined  Fort  Morgan  in  honor  of 
Col.  C.  A.  Morgan,  prominent  Union  oflicer 
who  died  January  20,  1806.  It  was  located 
at  the  Junction  of  the  Denver  cutoflF  and 
Platte  River  roads.  The  old  sod  fort  was 
built  in  the  summer  of  1865  by  a  detach- 
ment of  "galvanize<l  Tanks."  The  post  was 
abandoned  in  1868.  Ranches  were  taken  up 
in  the  vicinity  in  the  ISTCs.  The  present 
town  was  founded  in  1884  and  was  Incorpo- 
rat«>d  in  1887. 

Orcclcy. — The  town  was  founded  by  the 
Union  Colony  In  1870.  Nathan  C.  Meeker, 
agricultural  editor  of  the  New  York  Tribune, 
was  the  chief  organizer  of  the  enterprise. 
The  town,  iiainetl  for  Horace  Greeley,  was  a 
seml<'ooperative  undertaking  and  was  ttie 
most  successful  colony  founded  in  Colorado. 
It  was  incor|>orate<l  by  order  of  the  county 
commissioners  In  May  1871. 

Julcsburg.-  -'Ilic  orlgliml  stage  station  of 
Julesburg  was  established  In  1850  at  Juica 
Benl's  ranch  on  the  south  side  of  the  Platte 
River,  1  mile  east  of  the  mouth  of  Ixidge- 
pole  Creek.  Julesburg  has  since  made  three 
migrations.  The  second  Julesburg  was  es- 
tablished 4  miles  east  of  Fort  Sedgewick,  Just 


outside  of  the  military  reservation.  The 
third  was  on  the  north  side  of  the  Platte 
and  was  for  a  time  the  terminus  of  the 
Union  Pacific  Railroad  In  1867.  Present 
Julesburg,  farther  east,  first  known  as  Den- 
ver Junction,  was  laid  off  by  the  Union 
Pacific  when  it  built  its  line  to  Denver.  The 
plat  was  filed  in  July  1884.  The  town  was 
incorporated  as  Denver  Junction  in  Niovem- 
ber  1885,  and  as  Julesburg  in  1886. 

LongmoHt. — The  town  was  founded  by  the 
Chicago,  Colorado  Colony,  Robert  CoUyer, 
president.  The  company  was  organized  at 
Chicago  on  February  22.  1870.  Seth  Terry, 
Andrew  Kelley,  and  W.  M.  Byers  selected  the 
site.  The  company  purchased  30,000  acres 
of  land.  The  old  town  of  Burlington, 
founded  some  years  previously,  was  merged 
with  Longmont.  Settlement  began  under 
colony  auspices  in  1871,  and  the  town  was 
incorporated  January  7,  1873.  The  name  is 
cumulative  of  the  name  of  Major  Long  (for 
whom  Long's  Peak  is  named)  and  the  French 
mont,  meaning  mountain. 

Z/Ote;<Mi</.— In  1877  the  Colorado  Central 
Railroad  was  built  across  the  Big  Thompson 
Valley,  and  the  town  of  Loveland,  formerly 
called  St.  Louis,  was  established.  It  whs 
named  for  Hon.  W.  A.  H.  Loveland  of 
Golden.  David  Barnes  owned  the  land  on 
which  Ix>veland  stands.  He  platted  the  town 
and  has  been  called  the  Father  of  Loveland. 
The  Barnes  ditch  supplied  the  first  water  for 
the  community.  The  town  was  incorporated 
in  1881. 


Kendrick  Project,  Wyoming 

Kendrick  project. — Formerly  known  as  the 
Casper-Alcova  project,  with  the  enactment  of 
the  Interior  Department  appropriation  bill 
for  the  fiscal  year  1938,  approved  August  0, 
1037,  Kendrick  project  became  the  official 
designation  in  honor  of  the  late  Senator  John 
B.  Kendrick  of  Wyoming,  In  commemoration 
of  his  life  and  work  for  the  State.  Senator 
Kendrick  was  a  staunch  proponent  of  ilio 
project,  and  it  was  through  his  untlrinf;  • 
forts  that  the  project  became  a  reality  wIkh 
President  Roosevelt  approved  its  construc- 
tion on  August  30,  1035. 

Alrova  Dam. — This  dam  was  named  afiir 
the  little  town  of  Alcovn,  immediately  ad- 
jacent to  the  dam  site.  Although  no  authen- 
tic Information  regarding  the  origin  of  tlio 
name  "Alcova"  has  been  obtained.  It  Is  iis- 
sumed  that  It  derived  its  name  from  tlic 
appearance  of  an  alcove  Just  above  the  pres- 
ent dam  site,  which  Capt.  John  Fremont,  mii 
early  explorer  of  the  West,  originally  oillixl 
the  Hot  .'Springs  Gate.  In  1800  nn  eastern 
syndicate  had  bright  pr»s|)ects  of  dcveloiiinB 
the  hot  mineral  springs  In  the  alcove  iitid 
making  the  town  a  famous  health  resort  lo 
be  the  Arkansas  of  the  West.  However,  the 
venture  did  not  materialize.  The  syndloiio 
was  known  as  the  Alcova  Hot  RpriiiL-s  (n. 
and   It  Is  possible  the  syndicate  hail   Minr 
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thing  to  do  with  the  naming  of  the  Alcova 
Canyon  and  the  town  of  Alcova. 

Scminoc  Dam. — So  named  after  the  Sem- 
Inoe  Mountains.  The  following  explanation 
of  the  derivation  of  the  name  "Seminoe"  is 
quoted  from  the  History  of  Natrona  County 
by  A.  J.  Mokler,  an  early  pioneer  who  is 
still  living  in  Casper,  Wyo. 

"Among  the  members  of  John  C.  Fremont's 
expeditions  to  the  Rocky  Mountains  in 
1842-43-45,  was  a  voyageur  Basil  Lajeu- 
nessee,  a  man  of  sterling  worth,  who  was 
named  'Semiuoe'  or  'Cimineau'  by  the  Snake 
Indians  with  whom  he  lived  for  many  years 
and  into  whose  tribe  he  married.  He  was 
one  of  the  men  who  ascended  Fremont 
Peak  on  August  15,  1842.  Early  in  the  ex- 
pedition, when  drought  and  grasshoppers  had 
swept  the  country  so  that  scarce  a  blade  of 
grass  was  to  be  seen  and  there  was  not  a 
buffalo,  a  deer,  or  antelope  for  food  in  the 
wliole  region,  the  Ogallallah  Indians  warned 
Fremont  not  to  proceed  lest  he  should 
starve,  and  Fremont  put  it  to  his  men 
t  whether  they  should  turn  back,  but  not 
j  a  man  flinched  from  the  undertaking. 
'  'We'll  eat  the  mules,'  said  Basil  Lajeunesse. 
!  They  pushed  forward,  and  although  they 
I  suffered  hardships  and  privations,  they  did 
not  eat  the  mules  on  this  expedition,  but 
they  lived  on  half  rations.  On  the  second 
expedition  in  1843,  however,  they  did  eat 
their  mules,  as  was  the  fortune  of  many 
western  travelers  in  that  year  and  other 
years  to  follow.  The  name  'Cimineau'  en- 
dures in  Wyoming  in  the  Seminoe  Mountains. 
The  old  settlers  who  remembered  Lajeunesse 
said  that  the  mountains  were  called  Seminoe 
to  perpetuate  the  name  of  one  of  the  bravest 
and  truest  pioneers  of  Wyoming.  By  some  of 
the  modern  map  makers  the  name  of  this 
range  of  mountains  has  been  corrupted  into 
'Seminole',  but  there  is  no  '1'  used  in  the 
spelling,  and  the  correct  pronunciation  is 
'Seminoe',  or  'Cimineau'." 

The  Cheyenne  Daily  Leader,  March  22,  1882, 
gives  the  following  statement  from  Rawlins 
Journal : 

"Seminoe  was  killed  on  Clark's  Fork  of 
the  Tellowstone  by  Araphoe  Indians  in  the 
spring  of  1865.  He  and  a  Frenchman  known 
as  Big  Joe  went  up  there  to  get  some  cattle 
and  wagons  they  had  purchased  from  emi- 
grants who  had  abandoned  them.  They  had 
got  the  outfit  and  started  back,  making  one 
day's  drive.  Shortly  after  camping  for  the 
night  a  party  of  Araphoes  came  into  camp,  ate 
supper,  and  slept  there,  taking  breakfast  with 
them  in  the  morning.  While  Seminoe  and  Joe 
were  out  yoking  up  their  cattle  they  brutally 
shot  them  down ;  at  least  this  was  the  story 
the  Indians  told.  Jules,  a  young  son  of  Sem- 
inoe's,  when  he  learned  of  the  brutal  murder 
of  his  father,  made  a  vow  to  be  revenged, 
and  during  the  years  1805-66  did  good  service, 
boy  or  almost  child  that  he  was.  We  remem- 
ber very  distinctly  seeing  Jules  away  out  in 
advance  of  the  troops  at  the  fight  of  Platte 
Bridge  (now  Fort  Casper)  in  July  1865.    He 


Seminoe  Dam,  Kendrick  project,  Wyoming 


was  then  seated  behind  a  sage  brush  with 
his  father's  old  muzzle-loading  Mississippi 
rifle,  at  the  crack  of  which  an  Indian  was 
sure  to  'bite  the  dust.'  The  gun  was  so  heavy 
that  in  order  to  fire  it  he  had  to  rest  it  across 


the  sage.  The  writer  with  10  men  was  ordered 
forward  to  bring  him  in.  The  little  fellow 
cried  when  told  he  must  come  back.  Jules 
was  in  several  skirmishes  with  the  Eleventh 
Ohio  Cavalry  that  summer,  and  was  rash  al- 
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most  to  Iniuinity,  not  apparently  having  auy 
knowledge  of  fear. 

"Semlnoe  at  one  time  bad  a  camp  up  on 
Bear  (now  Dewees)  Creek,  near  where  the 
mining  camp  Is  located,  and  the  place  was 
known  as  Seminoe'a  Camp." 

Buffalo  Rapids  Project,  Montana 

Statements  regarding  place  names  on  this 
project  were  obtained  through  several  sources. 
Including  the  local  library,  tlie  Historical 
Society  of  Montana,  and  Clyde  McLemore; 
Mr.  McI>>more  having  made  an  IntenNlvt- 
study  of  the  region. 

Buffalo  Rapid*  project  was  so  named  by 
Capt.  William  Clark,  of  the  I^ewls  and  Clark 
Expedition,  who  descended  the  Yellowstone 
with  a  few  members  of  the  party,  including 
Sacagawea  and  her  French-Canadian  bus- 
liand,  Touissant  Chartwneau,  and  made  an 
entry  In  his  jnurnal  for  August  30, 1800,  to  the 
effect  that  they  had  encountered  and  passed  a 
kOcccMlon  of  sbools  for  6  miles,  the  last  of 
which  was  completely  across  the  river  and  ap- 
pearml  to  have  a  descent  of  attout  3  feet.  He 
stated  that  this  was  by  far  the  worst  place 
be  bad  seen  on  the  river  from  the  Rocky 
Mountains,  a  distance  of  OM  miles  by  water. 
He  further  related  that  a  large  canoe  woald 
with  safety  pass  through  the  worst  of  those 
shoals,  which  he  called  the  BufTalow  Hholes 
bccatiae  of  the  presence  of  a  buffalo  in  them. 
Clark's  Boffalow  Sboles  is  the  Buffalo  Raiildx 
of  today. 

Bad  Ronit  Creek.— \n  October   1870  Col. 


Xelson  A.  Miles  had  a  running  battle  with  the 
Sioux,  led  by  Sitting  Bull  along  the  stream, 
and  his  official  report  refers  to  it  as  Bad 
Itoute  Creek,  the  obvious  suggestion  being 
that  It  is  a  translation  of  an  Indian  name  for 
the  stream. 

Crackerbox  Creek.— This  creek  Is  named 
after  a  character  called  Crackert)OX  Dan, 
who  was  well  known  along  the  Yellowstone 
about  1877.  According  to  legend,  during  the 
early  days  when  Indians  were  on  the  war- 
path and  Olendlve  was  an  army  fort,  Dan 
was  a  trapper  having  a  shack  on  the  creek. 
The  Indians  drove  him  out  and  he  started  for 
the  fort,  but  fearing  he  would  be  unable  to 
outrace  them,  he  sought  refuge  on  top  of  a 
knoll  about  18  miles  southwest  of  the  fort. 
Here  he  dug  a  trench  for  protection,  using  a 
wooden  box,  formerly  containing  hardtack, 
which  he  found  at  an  abandoned  army  camp. 
Lying  In  the  trench  be  held  off  the  Indians 
until  passing  soldiers  beard  the  shots  and 
rescued  liim.  In  relating  his  experience  he 
referred  to  his  digging  tool  as  an  old 
crackerbox,  and  after  that  he  was  known  as 
Crackerbox  Dan. 

O/cndirc.— This  town  received  its  name  for 
a  nearby  creek  which  was  named  in  1800  by 
Sir  George  Oore,  a  wealthy  Irish  nobleman 
who,  after  an  extended  big  game  hunting  trip 
in  northern  Wyoming,  the  Black  Hills,  and 
sontbeastem  MonUna,  returned  to  St.  Louis 
via  the  Yellowstone  and  Missouri  nivors.  On 
this  trip  he  camped  for  a  short  time  near  the 
mouth  of  the  creek  and  was  so  Impressed  by 
the  beauty  of  the  place  that  be  called  it 


Glendale  or  something  similar,  after  one  of 
his  favorite  spots  In  Ireland.  By  some  mis- 
take the  name  was  changed  to  Glendive,  and 
this  name  appears  on  early  maps  made  be- 
fore the  town  was  established. 

Hatchet  Creek. — No  possible  Information  Is 
available  concerning  the  origin  of  this  name, 
but  It  Is  suggested  that  It  comes  from  a 
cattle  company  which  had  extensive  holdings 
in  the  region  In  early  days,  and  whose  brand 
was  known  as  the  Hatchet  brand. 

Upper  and  Lower  Seven  ilile  Creeki  prob- 
ably obtained  their  names  because  of  their 
location  7  miles  up  and  down  the  Yellowstone 
from  a  peak  which  was  used  as  a  lookout  sta- 
tion and  at  present  bears  the  name  "Custer's 
Lookout."  Whether  Custer  himself  ever  used 
Uie  peak  as  a  lookout  Is  unknown. 

Giant  Transformers  Ordered  for 

Grand  Coulee  Dam 

Power  Plant 

THREE  3C,000-kllovolt-ampere,  60-cycle. 
single-phase,  oil-Immersed  transformers  for 
the  L3  unit  of  the  Grand  Coulee  Dam  power 
plant,  Columbia  Basin  project,  Washington, 
will  be  purchased  from  the  General  Electric 
Co.,  of  Schenectady,  N.  Y.,  at  Its  low  bid 
price  of  $247,150,  comprising  the  Initial  In- 
stallation, except  for  two  station  service 
units.  In  the  left  powerhouse.  Turbines  and 
generators  for  these  three  units  have  a 
combined  capacity  of  324,000  kilowatts  al- 
ready on  order. 

The  power  plant  at  Grand  Coulee  will  ctni- 
slst  of  two  separate  but  similar  powerhouses, 
one  on  each  side  of  the  dam,  each  to  con- 
tain, when  completed,  nine  of  the  108,000 
kllovolt-ampere  generators  with  a  total  ul- 
timate capacity  of  1,944,000  kllowatU.  The 
existing  contract  for  the  construction  of 
Grand  Coulee  Dam  to  Its  full  height  pro- 
vides for  the  completion  of  the  left  power- 
house, but  Includes  only  the  foundation  of 
the  right  powerhouse. 

The  transformers,  without  oil,  will  be 
shipixjd  within  200  calendar  days  after  date 
of  receipt  by  the  contractor  of  notice  of 
award  of  contract,  and  shipment  of  the  oil 
for  the  transformers  is  desired  within  10 
days  after  notice  to  ship  the  oil. 

Although  some  power  from  the  service 
station  units  may  be  available  this  fall,  it  it 
not  expected  that  the  plant  will  go  Into 
operation  until  about  the  end  of  1942. 

Building  Activities,  Shoshone 
Project 

WOKK  is  progressing  satisfactorily  on  the 
club  house  that  Is  being  constructed  by  ttip 
local  Townsend  Club.  The  building  wli.n 
completed  would  be  a  credit  to  any  town. 
A  now  brick  building  large  enough  t<« 
commodate  two  buslnpss  establishments  is 
also  under  construction. 
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NOTES  FOR  CONTRACTORS 


Specifica- 
tion Ko. 


1329-D 
1331-D 

1337-D 

I338-D 

1339-D 

34 
892 


1342-D 
1340-D 

1341-D 
1344-D 

1345-D 
1346-D 
1347-D 

1350-D 

2461-A 

33444-A 
16015-A 

902 
893 


897 


1333-D 
16011-A 


Project 


Parker    Dam     Power, 

Calif.-Ariz. 

Central  Valley,  Calif... 


Colorado-Big    Thomp- 
son, Colo. 

Columbia  Basin,  Wash 
Central  Valley,  Calif... 


Parker    Dam    Power, 

Calif.-Ariz. 
Yakima-Roza,  Wash.... 


Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 


Central  Valley,  Calif... 

Colorado-Big    Thomp- 
son, Colo. 


Central  Valley,  Calif... 

Colorado-Big    Thomp- 
son, Colo. 

Columbia  Basin,  Wash. 

Parker    Dam     Power, 

Calif.-Ariz. 
Boulder  Canyon,  Ariz.- 

Nev. 


Deschutes,  Oreg. 


Carlsbad,  N.  Mex. 


Centra!  Valley,  Calif... 
Buford-Trenton,  N.  Dak. 


Colorado-Big    Thomp- 
son, Colo. 
Columbia  Basin,  Wash. 


•  do. 


Tucumcari,  N.  Mex Mar.    5 

Buford-Trenton,  N.  Dak  i  Mar.  29 


Bids 
opened 


Feb.  28 

Mar.  25 

Mar.  18 

Mar.  22 

Mar.  25 

Mar.  20 
Mar.    I 

Mar.    7 
Mar.  14 


Mar.  27 
..do 

Apr.  1 
Mar.  28 

Apr.  10 
Apr.  11 
Apr.  12 

Apr.  15 

Mar.  11 

Mar.  27 
Apr.    8 

..do..... 

Mar.  20 


Mar.  28 


Work  or  material 


One  200-ton,  double-trolley,  motor- 
operated,  overhead  traveling  crane 
for  Parker  power  plant. 

Construction  of  (i9-kilovolt  trans- 
mission line  and  2.300-volt  dis- 
tribution lines  for  Contra  Costa 
pumping  plants  Nos.  1,  2,  3, 
and  4. 

Furnishing  and  installing  2-pipe 
steam-heating  system  for  head- 
quarters garage. 

Structural-steel  framing  for  the 
hatchery  building  at  the  Entiat 
station. 

Structural-steel  work  for  testing  (at 
Boulder  Dam)  the  26-inch  tube 
valve  for  Shasta  Dam. 

Unloading  and  hauling  materials 

Earthwork,  concrete  wasteway  sec- 
tion and  structures  for  Wasteway 
No.  4  at  station  2386-1-67.98,  Ya- 
kima Ridge  Canal. 

Construction  of  high  school  building 
at  Boulder  City. 

Three  36,000-kilovolt  amperes,  60- 
cycle,  single-phase,  oil-immersed, 
water-cooled,  13.600-  to  132,800/ 
230.000  Y-volt  transformers  for 
unit  1^3,  Grand  Coulee  power 
plant. 

6  welded  plate-steel  oil-storage  tanks 
for  the  Shasta  power  plant. 

Disconnecting  switch,  lightning  ar- 
rester, expulsion  fuses,  trans- 
formers, switching  and  metering 
unit  (Troublesome  substation). 

Absorptive  form  lining  for  Friant 
Dam  (150,000  square  feet). 

Modified  Portland  cement  in  cloth 
sacks  (18,000  barrels). 

Structural-steel  framing  for  hatchery 

building  at  Winthrop  station. 
Five  welded  plate-steel,  oil-storage 

tanks  for  Parker  power  plant. 
Manual      telephone      switchboard 

equipment    for    Boulder    power 

plant. 
2  discharge  guides  for  90-inch  tube 

valves  for  outlet  works  at  Wickiup 

Dam. 
Standard  Portland  cement  in  cloth 

sacks  (10,000  barrels). 


Steel  reinforcement  bars  (5,250,000 
pounds). 

Tractors  and  scrapers 


Name 


,\ddress 


Construction  of  Continental  Divide 

Tunnel  (8,000  feet). 
Control  and  switching  equipment 

for  station  service  units  at  Grand 

Coulee  power  plant. 


Cold  storage  and  heating  plants  and 
heating  systems  for  hatchery  and 
for  garage  and  warehouse  at 
Leavenworth  station. 

Furnishing  and  delivering  2,000 
tons  of  sand  and  3,000  tons  of  gravel. 

Dragline  ezcavators  and  buckets 


Cyclops  Iron  Works. 
Moore  Electric  Co... 


(I). 


The  Midwest  Steel  &  Iron 
Works  Co. 

Pittsburg-Des  Moines  Steel 
Co. 


A.  L.  Snuffer 

H.J.  .\dler  Construction  Co. 


San  Francisco,  Calif. 
Los  Angeles,  Calif... 


White  and  Alter 

General  Electric  Co.. 


California  Steel  Products 
Co. 

Johnson  Manufacturing  Co.. 

General  Electric  Co 

Kelman  Electric  &  Manufac- 
turing Co. 

The  Celotex  Corporation 

Monolith  Portland  Midwest 
Co. 

Willamette    Iron    <t    Steel 

Corporation. 
Lacy  Manufacturing  Co 

American  Automatic  Elec- 
tric Sale.«  Co. 

The  Steel  Tank  <!:  Pipe  Co. 
of  Oregon. 

Universal  Atlas  Cement  Co.. 


Columbia  Steel  Co. 


Caterpillar  Tractor  Co. 
R.  G.  Letourneau,  Inc. 


S.  S.  Magoffin.. 


Cutler-Hammer.  Inc 

Allis-Chalmers  Manufactur- 
ing Co. 
Cutler-Hammer,  Inc 

do. 


General  Electric  .Supply  Cor- 
poration. 

MacDonald     Construction 
Co. 


Texas  Sand  i  Gravel  Co. 
Osgood  Co 


Denver,  Colo 

Des  Moines,  Iowa. 

Phoenix,  Ariz. 

Yakima,  Wash 


Elko,  Nev 

Schenectady  ,N.  Y,. 


San  Francisco,  Calif. 

Atlanta.  Ga.. 

Schenectady,  N.  Y.. 
Los  Angeles,  Calif.. 


Chicago,  111... 
Denver,  Colo. 


Portland,  Oreg 

Los  .'Vngeles,  Calif.. 
Chicago,  111 


Portland,  Oreg.. 
Chicago,  III 


San  Francisco,  Calif. 


Peoria,  111. 
do 


Englewood,  Colo.. 

Milwaukee,  Wis.. 
do 


.do. 
.do. 


Denver,  Colo.. 
St.  Louis,  Mo-. 


AmariUo,  Tex. 
Marion,  Ohio.. 


Bid 


$52,  580. 00 
5,  406. 00 


2,412.00 

1, 067. 00 

39, 900. 00 
144, 105. 00 


'  49, 124.  20 
3  1,  320.  00 
247, 150.  00 


3,  474. 00 

•512.00 

•  282. 00 

"  2,470.40 

.■>,  2S0.  00 

37,  800. 00 

3. 190. 00 
2. 992. 00 
2,619.68 

3,400.00 

18,112.64 

100, 100. 00 


"29.147.00 
'  •  12. 9.W.  00 


471,123.00 

'  16,  234.  00 
s  99,  607. 00 

'  38, 898.  00 
«  13. 963.  00 
"8,877.00 


62,137.25 


!  9,  531. 00 
'  to.  447. 00 


Contract 
awarded 


Discount  ^^  percent. 


F.  0.  b.  Entiat;  discount 
J-2  percent.  Shipping 
point  Pueblo,  Colo. 

Discount  1  percent 


F.  0.  b.  Odair.  Shipping 
points  Pittsfield,  Mass. 
and  Richmond,  Calif. 


Discount  1  percent. 


F.  0.  b.  Kremmling,  Colo. 

do 

do 


F.  0.  b.  Friant 

F.  0.  b.  Laramie;  dis- 
count and  sack  allow- 
ance, $0.50  jicr  barrel. 


F.    0.    b.    Independent, 
Kans.;     discount     and 
sack  allowance,  $0.50  per 
barrel. 

F.  0.  b.  Coram.  Calif.; 
discount  i'l  percent  on 
$0.27  less  than  bid  prices. 

Discount  $250. 

F.  0.  b.  Buford  and  W:l- 
liston,  N.  Dak.;  dis- 
count 2  percent. 


F.  0.  b.  Odair,  Wash. 
do 


do. 
.do. 


Shipping  point,  Seattle, 
Wash.;  discount  2  per- 
cent. 


F.  0.  b.  Tucumcari.. 


Apr.    2 
Mar.  30 


Mar.  28 


Mar.  29 


Apr.    2 
Apr.     1 


Apr.    2 
Do. 
Do. 


Apr.     4 

Apr.  6 
Apr.  8 
Apr.    9 

Apr.  22 

Apr.   17 

Do. 

Apr.  18 

Do. 

Apr.  20 

Apr.     5 

Apr.  17 

Apr.  22 

Apr.  24 

Do. 
Do. 

Do. 

Do. 

Apr.    4 


Apr.   15 
Apr.  25 


'  All  bids  rejected.         '  Schedule  1.         '  Schedule  2. 


<  Item  1. 


•  Item  2 


'  Item  3. 


'  Schedule  3 


I  Schedule  6. 


'  Schedule  4. 


i«  Schedule  5. 


"  Item  5. 
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Land  Drainage  and  Flood 
Protection 

A  BOOK  on  this  subject,  formerly  published 
by  tbe  McGraw-Hill  Co.,  Is  now  published  by 
the  Stanford  University  Press.  Stanford  Uni- 
versity, California.  Its  author  is  Prof. 
Bernard  A.  Etcheverry,  member  of  the  Ameri- 
can Society  of  Civil  Engineers,  consulting 
engineer,  and  professor  of  Irrigation  and 
drainage.  University  of  California. 

This  work  deals  with  the  surface  drainage 
and  underdrainage  of  agricultural  lands  af- 
fected by  excessive  water  due  to  precipitation 
or  irrigation,  the  protection  of  lands  against 
flood  or  tide  waters,  and  the  methods  of 
spreading  assessments  for  the  apportionment 
of  the  cost  of  the  several  classes  of  improve- 
ments to  the  areas  benefited. 

The  first  eight  chapters  deal  mainly  with 
the  surface  and  underdrainage  of  lands  in 
which  the  need  for  drainage  results  from  ex- 
cessive precipitation  or  lack  of  natural 
dnlnage. 

Chapter  IX  is  on  the  subject  of  drainage 
of  waterlogged  irrigated  lands ;  Chapter  X 
covers  the  protection  of  lands  from  flood 
waters  and  deals  with  the  planning  and  de- 
sign of  levee  systems ;  Chapter  XI  presents 
problems  in  the  computation  of  flow  in  river 
channels:  Chapter  XII  deals  with  the  subject 
of  tidal  lands;  and  Chapter  XIII,  drain- 
age and  reclamation  dLstricts,  purposes,  aims, 
etc.— Jf.  A.  8. 

Fresno  Dam  Completed 

THE  Bureau  of  Reclamation  has  completed 
another  storage  dam — Fresno  Dam  on  the 
Milk  River  project  In  Montana.  The  new  dam 
will  create  a  reservoir  which  will  provide  a 
supplemental  supply  of  water  for  irrigating 
Milk  River  project  farms  and  also  provide 
irrigation  water  for  the  Fort  Belknap  Indian 
Reserratlon.  In  addition,  it  will  insure  a  do- 
mestic water  supply  for  several  nearby  towns, 
create  an  adequate  supply  of  fresh  water  for 
a  migratory  waterfowl  refuge,  and  provide 
fliMid  protection. 

Construction  work  on  the  dura  iM-gan  March 
29,  1037.  A  total  of  l,fl03,170  cubic  yards  of 
compacted  earth,  rock  riprap,  and  concrete 
went  Into  the  structure,  which  Is  100  feet  high 
and  1,855  feet  long,  and  will  create  a  reser- 
voir capable  of  storing  127,230  acre-feet,  or 
more  than  40  billion  gallons  of  water. 

Completion  of  Fresno  Dam  has  almost 
doublcil  water  storage  capacity  on  tbe  Milk 
River  project.  The  two  other  storage  dams 
on  the  project — Sherburne  I^kea  and  Nelson — 
have  created  resenrolra  with  a  combined  ca- 
pacity of  134.600  acre-feet. 

The  Milk  River  project  has  an  ultimate 
Irrigable  area  of  147,061  acres,  about  60,000 
acres  of  which  Is  now  under  Irrigation  and 
being  cropped.  The  population  of  the  project 
Is  about  13,400,  including  11.700  townspenpie. 
Chief  mips  grown  on  the  project's  irrigated 
farms  are  sugar  beets  and  forage. 


Irrigation  in  Argentina 


OUR  farthest  southern  good  neighbor, 
the  Argentine  Itepubiic,  is  developing  irri- 
gation— with  problems  which  present  a 
marked  similarity  to  those  of  the  United 
States. 

Argentina  has  67.2  million  acres  (27.2 
million  hectares)  under  cultivation,  of 
which  2.2  million  acres  (0.9  miUion  hec- 
tares) are  under  irrigation.  Irrigation  is 
resorted  to  west  of  63  W.  Meridian  of 
Greenwich,  which  is  the  "West"  of  Argen- 


tina. In  the  tropical  north — on  the  Salta, 
Jujuy,  and  Tucuman  Provinces — sugarcane, 
citrus,  cotton,  and  tobacco  are  raised ;  In  the 
temperate  center — San  Juan,  Mendoza,  Cor- 
doba, and  Bio  Negro  Provinces — alfalfa, 
grapes,  pears,  apples,  and  vegetables;  and 
In  the  colder  south — Cbubut — alfalfa,  ap(>les, 
and  vegetables. 

The  Provinces  or  States  are  responsible 
for  most  of  the  irrigated  area.  The  Federal 
Government  has  under  direct  control  270,000 
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acres    (110,000  hectares)    in   some  provinces 
and    national   territories   and   almost   all   of 
the  storage  works. 
All    construction   activities   of   the   Argen- 


tine Federal  Government  are  carried  on 
through  the  Ministry  of  Public  Works,  in 
which  the  "Dlreccion  General  de  Irrigacion," 
Rodolfo    B.    Ballester,    is   in   charge    of    the 


irrigation,      flood      control,      and      drainage 
problems. 

The  Rio  Tercero  Dam  was  constructed  by 
Engineer  S.  E.  Pitz-Simon,  who  is  now  going 


Rio  Tercero  Dam.  A  rock  fill  structure 
170  feet  high,  450,000  acre-feet  storage, 
for  flood  control,  irrigation,  and  power. 
The  power  plant  (15,000  horsepower) 
is  in  foreground 

San  Felipe  Storage  Dam.  An  Ambursen 
dam,  90  feet  high,  100,000  acre-feet 
capacity,  for  regulation  of  Conlara  River 
at  San  Luis  province.  Purpose:  Im- 
provement of  1 5,000  acres  irrigated  from 
the  Conlara  River 

Neuquen  Diversion  Dam.  A  movable 
dam,  1 7  stoney  sluices,  66  feet  high,  for 
diversion  of  1,750  cubic  feet  per  second. 


to  the  main  canal  of  Rio  Negro  project; 
80  miles  long,  for  irrigation  of  130,000 
acres.  A  spillway  channel  1,310  feet 
wide  permits  the  diversion  of  70,000 
cubic  feet  per  second  to  a  big  lateral 
depression,  for  flood  control 

A  lateral  with  poplar  plantation  along 
the  banks.  Shade  of  poplars  prevents 
weed  growth  in  the  channel.  When 
channels  require  cleaning  for  silting, 
plantation  is  made  along  only  one  of  the 
banks 

La    Cienaga    Storage   Dam,  Jujuy.     An 
earth-rolled  fill  dam  70  feet  high,  17,000 


acre-feet  capacity.  Water  for  the  reser- 
voir is  diverted  from  Perico  River  at 
Tipal  Diversion  Dam.  As  solid  dis- 
charge was  too  heavy,  it  was  necessary 
to  build  a  lateral  storage  dam  instead  of 
one  across  the  river 

Rio  Toro  Diversion  Dam  at  Rosario  de 
Lerma,  Salta.  Intake  and  desilting 
works  at  left,  a  highway  bridge  under 
construction  over  the  dam.  For  irriga- 
tion of  12,600  acres  of  the  Campo 
Quijano  project 

We  are  endebted  for  these  pictures  to  Professor 
Ballester 
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ahead    with    the   construction    of   La    Vifia 
Dam    (arch  dam  330  feet   high)    across  Los 
Saaees  River. 
Both  Director  General  Ballester  and  Con- 


struction En^neer  Fitz-Simon  visited  the 
United  States,  and  reclamation  territory  in 
particular. 

(Editor' »  note:  The  practice  here  depicted 


of  planting  canal  banlcs  with  trees  is  i  <>: 
used  generally  in  the  United  States  beciii:~. 
of  the  tremendous  loss  of  water  in  their 
maintenance.) 


Cultivated  zone  in  the  Rio  Negro  Systein.     A    130,000-acre  unit  showing  growth  of  grapes,  apples,  and  pears 
at  "Cinco  Saltos,"  Rio  Negro.     In  many  sections  of  Argentina,  poplars  along  the  canals  serve  as  windbreaks 

Articles  on  Irrigation  and  Related  Subjects 

By  W.  I.  SWANTON,  Engineering  Division 


AaaownvK  Fokm  Lining. 

"Case  hardening"  concrete  with  absorptive 
form  lining,  lllus.  Western  Construction 
Newa,  February  1040,  v.  15,  No.  2,  pp.  41-43. 

ANonx,  Hon.  Ilowni  D. 
America  at  the  Cross  Itoads  (Potentialities 
of  Columbia  Basin).     Cong.  Record,  Feb. 
14,  1940,  V.  86,  No.  30,  pp.  2287-92. 

AsPHAunc  CoRcacnt 

Asphalllc  concrete  lining  fur  IrriRiition 
ditches;  lllus.  (Yakima  pn)je«'t).  Western 
Construction  News,  March  1(M0,  v.  15,  No. 
3,  pp.  91-93. 

Asphaltic  lining  applied  on  test  section  of 
Contra  Costa  Canal,  illus.  Conatniction 
Method*.  March  l&iO.  v.  22,  No.  8,  p.  70. 

Bkartk,  J.  H.  A.,  and  J.  R.  Somacts. 

Pbotnolnstir  study  of  weak  rock  seams  In 
foundation  of  Shasta  Dam.     Tech.   Mem. 


No.  599,  27  pp.  iucl.  22  figs.,  Jan.  25,  1940. 
Price,  f4.  Chief  Engineer,  Denver,  Colo. 

BauacniAN,  J.  R.  and  othert. 

Stresses  and  pore  pressures  around  circular 
openings  near  a  Ixmndary.  Technical 
Memorandum  No.  597,  Jan.  12,  1940,  25  pp. 
Including  11  charts  and  illus.  Price  91.35, 
Chief  Engine<T,  Denver,  Colo. 

Claek,  Hon.  D.  Wobth. 

America's  Biggest  Ditch— Hell's  Canyon, 
Snnke  River,  by  Richard  L.  Nculierger,  in 
Coust.  December  IflOtt,  Cong.  H<H-oni  Feb. 
2,  IJMO.  V.  86,  No.  22,  pp.  1578-157I*. 

CONX-EYOK  BiX.T. 

Shasta  Dam  aggregate  conveyor  U-lt.  long- 
est In  the  world,  will  carry  22.<X»<»  Ions 
(concrete  aggri-gates)  daily  9.0  miles  over 
hills  and  valleys,  Illus.  California  Higb- 
woys  and  Public  Works,  February  1940,  v. 
18,  No.  2,  pp.  2-4. 


Ckameb,  L.  E. 
Progress  on   Coachella   Canal  as  told   by 
Reclamation    Engineer,    illus.      Southwest 
Builder  and  Controctor,   Mar.  1,   1940.   v. 
95.  No.  9.  pp.  21-23. 

DOL'MA,  J.  H. 

Model  study  of  Green  Mountain  Dam  .-'iiill' 
way,  Illus.  Civil  Engineering.  March  1940, 
v.  10,  pp.  153-6. 

Grand  Cotn^oe  Dam: 

Crane  s«'rviclng  proo^lurc  at  the  Grand 
Coulee  Dam,  Illus.  Western  Construction 
News,  March  1940.  v.  15.  No.  8.  pp.  94  '.«. 
The  largest  thing  ever  built,  illus.  Grand 
Coulee  I»ani  under  constnictlon.  Poinilor 
.Mechanics.  April  1940,  v.  78.  No.  4,  pp.  .VttV- 
.%41>,  i;«>-A  to  ISl-A. 

Grand  Coui.n!  Pish  Oontrol. 

.Making  a  water  tunnel  entrance  165  feet 
below  liike  surface,  drawings.     Engineering 
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News-Record,  Mar.  14,  1940,  v.  124,  No.  11, 
p.  53  (371). 

Hill,  Hon.  Kntjte. 
Bonneville  Dam  (expenditures  in  States — 
table).    Cong.  Record,  Jan.  15,  1940,  v.  86, 
No.  8,  p.  552. 


Southwestern  Project  Barbecue 


ON  a  spring  evening  early  this  year  the 
Federal  Union  employees  of  the  AU-American 
Canal  and  Gila  projects  held  a  barbecue  and  in- 
formal dance  on  PrLson  Hill  near  Yuma,  Ariz. 


These  views  show  two  pigs  in  the  con- 
tainer before  receiving  the  16-hour  hot  treat- 
ment, and  Associate  Engineer  Kenneth  Saw- 
jer  basting  them  with  olive  oil. 


HuBBErx,  H.  V. 
Construction  of  Fresno  Dam,  lllus.     Pacific 
Builder  and  Engineer,  Feb.  10,  1940,  v.  46, 
No.  6,  pp.  48,  50,  52. 

Leavy,  Hon.  Charles  H. 
Reclamation  has  been  successful — It  should 
be  greatly  expanded.     Cong.  Record,  Mar. 
4,  1940,  V.  86,  No.  43,  pp.  3597-3600. 

LE\v^s,  Hon.  Lawrence. 
Colorado-Big  Thompson  Reclamation  proj- 
ect.     Cong.  Record,  Mar.  7,  1940,  v.  86,  No. 
46,   pp.   3924-3926. 

Mitchell,  L.  H. 
A  decade  of  development  on  the  Willwood 
Division,    Shoshone    Reclamation    project, 

1939,  mimeographed,  with  27  illus.,  43  pp. 

NoERis,  Hon.  Geo.  W. 
Nebraska  Drought.     Cong  Record,  Jan.  29, 

1940,  V.  86,  No.  18,  p.  1195. 

Olander,  H.  C. 
Pit    River   Bridge   design,    illus.    Western 
Construction  News,   February   1940,  v.   15, 
Xo.  2,  pp.  50-54. 

Olson,  Hon.  C.  L. 
Governor  Olson  asks  solons  to  unfreeze 
$50,000,000,  Central  Valley  project  bonds 
(text  of  bond  bill).  California  Highways 
and  Public  Works,  February  1940,  v.  18, 
Xo.  2,  pp.  1-3. 

Page,  John  C. 
Reclamation  for  the  Future.     Conservation, 
January-February   1940,    v.   6,    No.    1,   pp. 
24-25. 

Government  gains  by  ingenuity  of  con- 
tractors. Page  declares.  Southwest 
Builder  and  Contractor,  Mar.  1,  1940,  v. 
95,   No.   9,  pp.   44-48. 

The  Reclamation  Bureau  and  Contrac- 
tors. The  Constructor,  February  1940,  v. 
22,  No.  2,  pp.  37-39. 

Bureau  of  Reclamation.  Reprint  from 
annual  report,  Secretary  of  the  Interior, 
1939;  pp.  194-231,  free,  as  long  as  avail- 
able. 

Power  Development. 
Investigation  of  Reclamation  Power  in  the 
National  Defense  and  Utilization  of  West- 
ern Mineral  Resources,  by  Goodrich  W. 
Lineweaver  and  William  E.  Warne,  Feb. 
6,  1940,  mimeographed  No.  91,436,  49  pp., 
free. 

(Continued  on  page  154) 


Yuma  Auxiliary  Citrus  Shipments 

DURING  the  month  of  March  86  carloads 
of  packed  grapefruit  were  shipped  by  rail 
from    the    Yuma    Auxiliary    project    to    the 


Pacific  coast  and  midwestern  markets,  and 
the  equivalent  of  52.7  carloads  of  loose  and 
packed  grapefruit  and  30.4  carloads  of 
oranges  were  shipped  by  truck  to  the  Pacific 

coast. 
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Boulder  City  to  Have  High  School 

CONTKACT  has  been  awarded  for  the  con- 
struction of  a  high  school  building  at 
Boulder  City,  Nev.,  headquarters  of  the 
Boulder  Canyon  project  and  the  Government's 
model  town. 

The  building,  which  is  to  be  located  in 
block  No.  15A  near  the  present  grade  school 
building,  will  be  96  by  102  feet  in  size,  and 
will  include  a  gymnasium,  a  manual-arts 
room,  a  science  laboratory,  a  domestic  science 
room,  a  stage,  two  classrooms,  toilets,  shower 
rooms,  and  dressing  rooms.  The  walls  will 
be  of  concrete  and  the  sloping  portions  of  the 
roof  of  mission  tile.  The  building  will  be 
equipped  with  a  complete  electrical  system 
and  will  be  heated  by  a  two-pipe  steam  heat- 
ing system  connected  to  the  boiler  in  the 
present  school  building. 

The  new  structure  will  make  It  possible 
for  students  to  attend  high  school  in  Boulder 
City.  At  present  the  high-school  students, 
numb«>ring  almost  100,  are  transported  to  the 
high  school  at  Las  Vegas  by  the  district,  of 
which  the  Boulder  City  area  is  a  part.  The 
tnwn  has  always  had  excellent  grade  schools 
and,  with  the  addition  of  the  high  school,  edu- 
cational facilities  will  be  pro%-ided  for  ap- 
proximately 400  school  pupils.  With  a  popu- 
lation of  about  6,000  during  the  peak  con- 
stniction  days  at  the  dam,  the  town  now  has 
alwut  3,500  permanent  residents. 

The  building  is  expected  to  be  ready  for 
use  this  year.  The  contractor  is  required  to 
complete  all  the  work  within  ISO  days  after 
receiving  notice  to  begin  construction. 

Articles  on  Irrigation 

{Continued  trom  page  153) 

SCBMITT,   F.   E. 
The  year  in  research.     (Reference  to  Den- 
ver   Laboratories    and    Concrete    Experi- 
ments)  Engineering  News-Record,  Feb.  15, 
1040.  V.  124,  No.  7.  pp.  81-84   (243-246). 

SurrH,  Hon.  Mabtin  F. 

Bonneville  Power  for  Southwest  Washing- 
ton. Cong.  Record,  Feb.  2,  1040.  v.  86,  No. 
22,  pp.  1576-77. 

Fe<|prnl  Reclamatinn  program  in  the  State 
of  Washington  should  include  cut-over 
lands.  Cong.  Record,  Mar.  1,  U>40,  v.  86i 
No.  42.  pp.  3447-344& 

National    Resources    Board — planning    for 
future  development  of  the  I'aciflc  North 
wi-jit  —  Bonneville     and     <irand     CouI<h> 
fong.  Record,  Mar.  lU,  IIMO,  v.  8«.  No.  55, 
pp.  4770-4780. 

Wiim:.  Hoy.  Cumi^im  I. 
RiTlamallon    In    the    arid    and    semiarld 
lands  of  the  West ;  «ddreM  at  Rivers  ami 
Harbors  CoDgreaa.    Cong.  Record,  Mar.  14. 
IMO.  T.  86.  No.  52,  pp.  45ia-4511. 
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Young,  Walkeb  R. 
Shasta  Dam  would  have  reduced  flood  by 
half,  U.  S.  Engineer  estimates.     Southwest 
Builder  and  Contractor.  Mar.  22,  ISMO,  v. 
96,  No.  12.  pp.  S-& 


Fish  Planted  /«  Owyhee  Waters 

OF  THE  100,000  Cut  Throat  trout  allocated 
to  the  Owyhee  Reservoir,  the  first  consign- 
ment of  24,000  have  been  planted  by  Leslie 
Zumwalt,  of  the  State  Game  Commission, 
and  the  remainder  are  scheduled  for  early 
arrival  from  the  Commission's  hatchery  near 
Maupin,  Oreg.  Rainbow  trout  will  be  planted 
in  the  Owyhee  River  and  in  the  lake 
some  time  later. 

Cut  Throat  and  Rainbow  trout  are  as- 
signed to  the  Beulali  Reservoir,  and  the  Burnt 
River  Reservoir  is  also  to  receive  a  large 
stock  of  Rainbow. 

Lake  and  stream  surveys  in  the  section  are 
being  made  by  Mr.  Zumwalt  to  determine 
their  capacity  for  fish  planting,  and  Mr. 
Zumwalt,  accompanied  by  Norman  .Minnick, 
of  the  game-protection  division  of  the  State 
police,  has  started  to  familiarize  himself  with 
Malheur  County  reservoirs,  which  work  will 
be  continued  for  some  years  until  the  waters 
of  the  entire  State  are  charted. 


Klamath  Potatoes 

THERE  was  a  marked  improvement  in  the 
price  received  for  potatoes  on  the  Klamath 
project  during  March,  at  the  close  of  which 
D.  S.  No.  1  brights  were  selling  at  $1.10  to 
$1.30  per  hundredweight.  About  1,280  cars 
were  shipped  from  the  project  during  the 
month,  bringing  shipments  for  the  season 
to  about  6,360  cars. 


N.  R.  A.  to  Convene  in 
September 

O.  S.  WARDEN,  president,  has  announced 
that  the  ninth  annual  meeting  of  the  National 
Reclamation  Association  will  be  held  in  Great 
Falls,  Mont.,  September  24-26,  1940.  The 
convention  dates  have  been  set  earlier  than 
usual  this  year  In  order  to  avoid  conflict 
with  western  farmers'  harvesting  schedules 
and  the  national  elections. 

Associated  Engineers  of  the 
University  of  Nevada  Meet 

THS  AKUM-iated  Engineers  of  the  University 
of  Nevada  held  tliclr  1940  annual  banquet  on 
March  t«.  at  which  Irving  C.  Harris,  director 
of  |x>wer  of  the  Boulder  Canyon  project,  rei>- 
resented  the  Bureau  and  addn-nsed  the  group 
on  the  subject  Some  Section*  of  the  Historical 
Background  of  Boulder  Dam. 


Interior  Department  Begins 
Summer  Schedule 

DEPARTMENTAL  Order  No.  1460,  dated 
April  8,  1940,  directs  that,  with  the  exception 
of  the  Bureau  of  Fisheries,  Bureau  of  Bio- 
logical Survey,  Bituminous  Coal  Division,  St. 
Elizabeths  Hospital,  and  Freedman's  Hos- 
pital, efTcctive  April  15,  the  Department  of 
the  Interior  will  commence  the  summer  sched- 
ule of  office  hours  from  8  a.  m.  to  3 :  30  p.  m. 
except  on  Saturdays,  when  the  hours  will  be 
from  8  a.  m.  to  12  noon. 

Golden  Gate  International 
Exposition  Reopened  May  25 

VISITORS  to  the  exposition  during  the  season 
1940  will  And  exhibits  of  the  Central  Valley 
project  in  California  housed  in  two  buiidlugs. 
In  the  Shasta-Cascade  Building  there  is  in 
stalled  a  6-foot  table  model  of  Shasta  Dnm. 
the  structure  on  the  Sacramento  River,  and 
in  the  Federal  Building  are  a  14^-f<«.t 
diorama  of  the  Central  Valley  project  and  a 
(Vfoot  table  model  of  Friant  Dam.  the  strm- 
ture  on  the  San  Joaquin  River. 

Friends  of  the  Land  Formed 

A  NEW  society  called  Friends  of  the  Land 
was  formed  in  Washington  March  23.  The 
aim  of  the  society  is  to  combat  soil  erosion, 
waste  of  rainfall,  and  the  human  waste  and 
displacements  which  follow. 

The  organization  is  headed  by  Morris  1-. 
Cooke,  who  directed  a  Pennsylvania  iK.wor 
survey  for  Governor  PInchot  In  1923,  served 
as  flrst  administrator  of  the  Rural  Elect  rifi- 
cation  Administration,  and  was  chairman  of 
the  Great  Plains  Committee. 

Russell  Lord,  formerly  of  the  Department 
of  Agriculture  and  author  of  Men  of  E^rth 
and  Behold  Our  Land,  is  to  edit  a  magazine 
to  be  published  by  the  society.  The  magazine 
will  serve  as  a  medium  for  dissemination  «rf 
conservatlo'i  information. 

Charles   W.   Collier,   formerly   of  the   Sol 
Conservation    Service,    Department    of   Agi 
culture.  Is  the  executive  director. 

The  society  will  be  nongovernmental  a: 
will  seek  subscriptions  and  backers  amoi 
citizens  in  general  "to  support,  increase,  and, 
to  a  greater  degree,  unify  all  efforts  for  tin' 
conservation  of  soil,  rain,  and  all  the  liviio: 
prtKlucts.  especially  Man." 

Trustees  of  the  organization  include  It'  \- 
ford  O.  Tugwell,  Paul  Sears,  Dr.  Isaiah  B..  v 
man,  Stuart  Chase,  Aldo  Leopold,  J.  N.  "DIiik  " 
Darling,  nnd  Dr.  J.  Russell  Smith.  Sponsors 
Include  Charles  E.  Beard.  George  T.  Cochnin. 
r>avld  Cushman  Coyle,  Albert  Einstein.  Mn.vor 
Florello  H.  LaOuardla.  Archibald  MarUi.-b. 
Miss  Anne  Mumford,  Mrs.  John  Rogers.  Jr., 
E.  F.  Scattergood,  and  Alfred  Stiegliti:. 
Prominent  writers  such  as  Richard  Neubergcr. 
Donald  Culroas  Peattie,  and  Paul  Sears  are 
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also  sponsors,  as  is  Raymond  Gram  Swing, 
radio  news  commentator. 

In  organizing  the  society,  Mr.  Coolte  em- 
phasized its  nonprofit,  nonpartisan,  nonfac- 
tional  character,  and  the  need  for  the  remedial 
conservation  work  to  be  advanced  by  it.  "The 
land  is  all  of  one  body,"  he  said,  addressing 
approximately  50  men  and  women  gathered  iit 
Wardman  Park  Hotel  to  participate  in  form- 
ing the  society.  "In  country  and  city,  in  trade 
or  in  science,  in  good  times  and  in  hard  times, 
we  all  live  on,  or  from,  the  soil.  No  matter 
which  political  party  gains  ascendancy  as  the 
years  go  by ;  whether  the  swing  be  from  left 
to  right  or  to  farther  left ;  whether  we  remain 
at  peace  or  go  to  war  again,  this  fact  will 
remain :  So  long  as  we  continue  scrubbing  off 
topsoil  and  fouling  water  sources,  business 
and  social  conditions  in  this  country  will  re- 
main fundamentally  unsound." 

Gerald  W.  Johnson,  author  of  The  Wasted 
Land,  commented  on  the  organization,  in  the 
Baltimore  Sun  as  follows : 

"Whether  or  not  the  Friends  of  the  Land 
are  taking  the  best  approach  to  their  prob- 
lem is  debatable.  They  are  not  at  the  moment 
pressing  any  specific  program  of  legislation. 
They  are  attacking,  rather,  the  problem  of 
public  ignorance  and  inertia.  This  is  most 
diflicult,  but  it  has  the  advantage  of  being  a 
frontal  attack.  If  the  American  people  were 
actually  informed  and  alert,  then  programs 
of  legislation  would  be  merely  matters  of 
detail." 

The  society  will  welcome  subscriptions  from 

all  persons  in  furthering  its  work.     Member- 

I  ships  at  $5  each  include  a  year's  subscription 

I  to  the  monthly  magazine  The  Land,  first  issue 

of  which  is  planned  for  September. 

First  Contract  on  Continental 
Divide  Tunnel  Awarded 

THE  first  contract  for  construction  of  the 
Continental  Divide  Tunnel  of  the  Colorado- 
Big  Thompson  project,  Colorado,  covering  an 
8,000-foot  section  at  the  east  end  of  the  struc- 
tiiro  near  Estes  Park,  was  awarded  on  April 
2D  by  Secretary  of  the  Interior  Harold  L. 
Ickes. 

Tliirteen  proposals  were  received,  of  which 
the  successful  bidder,  S.  S.  Magoffin  Co.,  Inc., 
of  Englewood,  Colo.,  submitted  a  bid  in  the 
amount  of  $471,123. 

This  contract  requires  the  excavation  of 
more  than  38,000  cubic  yards  of  material,  the 
furnishing  and  installing  of  900,000  pounds 
of  permanent  steel  tunnel  supports,  and  some 
other  work.  The  contractor  is  allowed  430 
days  to  complete  the  job  after  beginning  work. 
In  order  to  avoid  delaying  actual  start  of 
work,  the  tunnel  portals  were  cleared  in  ad- 
vance in  order  that  drilling  might  be  done 
promptly. 

The  tunnel  is  to  be  9.75  feet  in  diameter  in- 
side the  lining,  69,023  feet,  or  13.1  miles  in 
ength,  and  will  be  lined  throughout  with 
concrete.     The  tunnel   will   extend   from   the 


east  end  of  Grand  Lake  to  Wind  River,  about 
5  miles  southwest  of  Estes  Park.  Water  will 
be  diverted  through  this  tunnel  from  the  upper 
Colorado  River,  on  the  Western  Slope  of  the 
Continental  Divide,  to  the  headwaters  of  the 
Big  Thompson  River  for  use  in  supplementing 
irrigation  supplies  for  615,000  acres  on  the 
Eastern  Slope  in  northeastern  Colorado. 

Recent  Presidential  Approvals 

CONSTRUCTION  under  the  Great  Plains 
"relief"  irrigation  program  of  the  Mirage 
Flats  project  in  Nebraska  and  the  Bismarck 
irrigation  project  in  Burleigh  County,  N.  Dak., 
has  been  approved  by  President  Roosevelt 
and  announced  by  Secretary  of  the  Interior 
Harold  L.  Ickes. 

The  estimated  cost  of  Mirage  Flats  is 
$2,560,000.  The  project,  which  for  many  years 
has  been  located  in  a  dry  area  with  frequent 
crop  losses,  will  serve  12,000  acres  on  the 
north  bank  of  the  Niobrara  River  about  11 
miles  south  of  Hay  Springs,  Nebr.  Old  irri- 
gation works  built  by  local  farmers  were  in- 
adequate. Mo«;t  of  the  land  holdings  are  in 
160-acre  tracts  or  less. 

The  construction  of  Mirage  Flats  will  be 
undertaken  by  the  Bureau  of  Reclamation  as 
soon  as  cooperating  agencies  in  the  Depart- 
ment of  Agriculture  have  obtained  the  requi- 
site control  of  excess  lands  In  the  project 
area,  and  have  arranged  for  the  repayment 
of  reimbursable  construction  costs  and  for 
operation  and  maintenance  of  the  project 
works. 

The  Bureau  of  Reclamation  estimates  that 
water  users  will  be  able  to  repay  $985,000 
over  a  period  of  40  years  in  addition  to  carry- 
ing the  costs  of  operation  and  maintenance. 
The  remainder  of  the  costs  will  be  made  up 
of  expenditures  by  the  Work  Projects  Ad- 
ministration largely  for  relief  labor  and  ex- 
penditures in  resettlement.  The  reimbursable 
expenditures  will  be  made  from  a  special  ap- 
propriation of  $5,000,000  made  last  year  for 
construction,  in  addition  to  labor  and  mate- 
rials to  be  supplied  by  the  Work  Projects 
Administration,  of  water  conservation  and 
utilization  projects  in  the  Great  Plains  and 
the  arid  and  semiarid  areas. 

The  plan  is  to  construct  a  diversion  dam 
on  the  Niobrara  River  at  the  upper  end  of  the 
project,  about  15  miles  of  main  canal,  and  a 
system  of  laterals  and  farm  ditches.  An  earth- 
and  rock-flUed  dam  will  be  built  about  9  miles 
above  the  diversion  dam  to  store  30,000  acre- 
feet  of  water.  Construction  also  will  include 
rough  land  leveling. 

The  Bismarck  Project 

The  Bismarck  project.  North  Dakota,  will 
include  4,800  acres  on  the  east  side  of  the 
Missouri  River  directly  south  of  Bismarck. 
The  land  lies  in  a  strip  1%  to  2  miles  wide 
between  the  Missouri  River  and  the  high  bench 
to  the  east.  Water  for  irrigation  will  be 
pumped  from  the  Missouri  River  20  feet  and 


conveyed  by  10  miles  of  main  canal  into  the 
lateral  and  farm  ditch  system.  Power  for 
pumping  will  be  obtained  from  the  North  Da- 
kota Power  &  Light  Co. 

Some  of  the  lands  are  in  large  tracts  and 
it  will  be  desirable  to  subdivide  these.  This 
work  of  subdivision  will  be  undertaken  by 
the  Department  of  Agriculture  which  also 
will  arrange  for  repayment  of  the  reimburs- 
able charges  and  for  operation  and  mainte- 
nance. The  project  is  estimated  to  cost  $590,- 
000,  of  which  $250,000  will  be  reimbursable, 
this  amount  being  made  available  from  a 
special  $5,000,000  appropriation  made  last 
year.  The  remainder  will  be  nonreimbursable 
and  will  be  expended  by  the  Work  Projects 
Administration  largely  for  labor  from  the 
relief  rolls.  About  2  years  will  be  required 
for  completion  of  the  project. 

In  accordance  with  the  policy  approved  by 
the  President  for  this  type  of  project,  the  Bu- 
reau of  Reclamation  will  not  begin  construc- 
tion until  suitable  arrangements  have  been 
made  for  the  establishment  of  farm  units  of 
a  size  which  will  permit  the  settling  of  the 
maximum  number  of  families  on  the  project. 

Mirage  Flats  is  the  fourth  and  Bismarck 
the  fifth  of  the  projects  to  be  approved  for 
construction  under  the  Great  Plains  water 
conservation  and  utilization  program.  Others 
include  the  Buford-Trenton  project  in  North 
Dakota,  the  second  unit  of  the  Buffalo  Rapids 
project  in  Montana,  and  the  Rapid  Valley 
project  in  South  Dakota.  It  is  anticipated 
that  construction  will  require  3  or  4  years. 

Departmental  Order  No.  1466 

UNDER  date  of  April  15,  1940,  the  Secre- 
tary of  the  Interior  issued  Departmental 
Order  No.  1466  as  follows : 

"There  is  hereby  created  in  the  Office  of 
the  Secretary  the  position  of  'Assistant  to  the 
Secretary  in  Charge  of  Land  Utilization.' 

"This  Assistant  to  the  Secretary  shall  be 
charged  with  the  responsibility  of  coordinat- 
ing and  integrating  the  land-use  activities 
of  the  several  Bureaus  of  the  Department 
and  the  supervision  and  maintenance  of  rela- 
tionships with  other  governmental  agencies. 
Federal,  State,  or  local,  as  well  as  private, 
essential  to  the  proper  development  of  the 
conservation  program  of  the  Department.  His 
function  shall  be  planning  and  coordinating. 

"The  Assistant  to  the  Secretary  in  Charge 
of  Land  Utilization  will  report  to  the  Secre- 
tary on  policy  matters  and  will  route  his 
reports  through  the  Bureaus  affected,  the 
Assistant  Secretaries  and  the  Under  Secretary. 

"For  the  time  being  the  Office  of  the  Assist- 
ant to  the  Secretary  will  be  staffed  by  persons 
designated  by  the  Secretary  and  selected  from 
among  the  personnel  of  the  various  Bureaus 
of  the  Department.  Although  such  persons 
will  be  on  the  basis  of  detail  or  loan,  the 
period  of  such  detail  will  be  for  not  less  than 
6  months.  During  the  term  of  such  detail  the 
staff  members  will  be  relieved  of  all  duties  in 
their  own  agencies." 
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Construction  engineer 

Los  Angeles.  Calif. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings.  Mont. 
Billings,  Mont. 

Belle  Fourcbe 

Newell,  S.  Dak 

F.  C.  Youngblutt 

R.  J.  Newell 

J.  P.  Siebeneicher 

Robert  B.  Smith 

W.  J.  Burke 

Boiae.  Idaho                 

Construction  engineer 

B.  E.  .Stoutemyer. 

Construction  engineer 

WillUton,  N.  Oak 

Parley  R.  Neeley 

L.  E.  Foster 

Robert  L,  Newman.. 

E.  W.  Shepard 

W,  J.  Burke 

Carlsbad,  N.  Mex.    . 

Los  Angeles,  Calif. 
Los  Angeles.  Calif. 
Los  Angeles.  Caiif. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 

Friant.  Calif 

R.  B.  Williams 

R.  J.  Coffey 

Oscar  G.  Boden 

R.  J  Coffey 

Porier  J.  Preston 

Ernest  A.  Moritz .._ 

F.  A.  Banks 

Austin,  Tex 

Construction  engineer . 

William  F.  Sha 

H.  J.  S.  Devries 

Coulee  Dam,  Wash.. 

C.  B.  Funk 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

R.  J.  Coffey 

Portland,  Oreg. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings,  Mont. 
Portland,  Oreg, 
Billings.  Mont. 
Portland.  Oreg. 
Portland.  Oreg. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Los  Angeles,  Calif. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  Cit.v.  Utah. 
Billings,  Mont. 
Salt  Lake  City.  Utah. 

D.  S.  Stuver 

Construction  engineer 

Construction  engineer 

Noble  O.  Anderson 

Grand  Valley             -.   .   . 

Grand  Junction,  Colo 

Reno,  Nev     

W.  J.  Chiosman 

Humboldt 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

Construction  engineer  ! 

Klamath  Falls.  Oreg 

Malta,  Mont 

B.  E.  Stoutemyer... 

W.  J.  Burke 

Milk  River                          _    .. .   . 

H.  H.  Johnson .-. 

E,  E.  Chabot.. 

Minidoka 

Stanley  R.  Marean 

Samuel  A.  McWilliams... 
Denton   J.  Paul 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

W.J.Burke 

J.  R.  Alexander 

Hay  Springs.  Nebr 

Provo.  Uuh 

E.  O.  Larson _ 

Construction  engineer .._.- 

Superintendent  of  power 

Construction  engineer 

Francis  J.  Farrell 

C.  F.  Gleason 

Francis  J.  Farrell 

W.  D.  Funk 

Orland,  Calif 

R.  J.  Coffey 

Boise,  Idaho             

R.  J.  Newell __, 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Robert  B.  Smith 

B.  E.  Stoutemyer 

R  J.  Coffey 

Parker  Dam.  Calif 

Vallecito.  Colo —  ... 

Rapid  City,  S.  D 

Charles  A.  Burns 

Horace  V.  Hubbell 

E.  0.  Larson  .-     

W.  J.  Burke 

Construction  engineer.. 

Francis  J.  Farrell 

L.  R.  Fiock 

Elephant  Butte,  N.  Mex... 

Acting  Resident  engineer 

Superintendent .__..__.. 

H.  D.  Comstock 

C.  B.  Wentsel 

W.  J.  Burke 

Billings.  Mont. 
Billings.  Mont. 

Powell,  Wyo 

L.  J.  Windle 

L.  J.  Windle  ! 

W   J.  Burke 

Construction  engineer 

Sun  River 

Fairfield,  Mont 

A.  W.  Walker 

W.  J.  Burke 

Floyd  M,  Spencer__...__ 
Harold  W.  Mutch 

Salt  Lake  City.  Utah. 

Tucumcari.  N.  Mex 

Charles  L.  Harris 

B.  E.  Stoutemyer.. 

PorUand,  Oreg. 

Salt  Lake  City,  Utah 

Herman  R.  Elliott 

I.  Donald  Jerman 

Construction  engineer^.., 

Construction  engineer  i 

Ewalt  P.  Anderson 

Emmanuel  V.  Hillius 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

Vale.  Oreg 

Conrad  J.  Ralston 

Alex  S.  Harker 

Portland,  Oreg. 
Portland.  Oreg. 
IxM  Angeles.  Calif. 

Roza  division 

Yakima.  Wash       

Charles  E.  Crownover.... 

Construction  engineer 

Superintendent 

Yuma 

Jacob  T.  Davenport 

I  Boulder  Dam  and  Power  Plant. 


1  Island  Park  and  Grassy  Lake  Dams. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Proiect 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker  (Thief  Valley  division)  1 . 

Lower  Powder  River  irrigation  district...... 

A.J.  Ritter                       ..   . 

President... ... 

F.  A.  Phillips         .  ,_ 

Keaung 

Bitter  Root  *...      _      .. 

Hamilton,  Mont . 

G.  R.  Walsh 

Elsie  H    Wagner 

Boise  I 

Boiae  1 

Huntington,  Oreg 

Frenchtown.  Mont....... 

Edward  Sullivan 

Harold  H.  Hursh 

Ralph  P.  Schaffer 

Huntington. 

Grand  Valley,  Orchard  Mc«a  3 

Grand  Junction,  Colo — , 

C.  W.  Tharp 

C.  J.  McCormich 

Humboldt 

Pershing  County  water  conservation  distriet-- 

Ballantine.  Mont 

Hyrura  3 

Harry  C.  Parker 

Chas   A    Revell 

Logan. 

Klamath.  Langell  Valley  1 

Chas   A    Revell 

Milk  River:   Chinook  division  * 

President . 

R.  H.  Clarkson..       .    .   - 

H.  B   Bonefright 

L.  V.  Bogy 

Chinook. 

H.  M.  Montgomery 

Geo.  H.  Tout 

Harlem  irrigation  district 

Thos.  M.  Everett  __     

President.. 

Harlem. 

J.  F.  Sharpies     . 

Minidoka:  Gravity  1 

Frank  A   Billard 

O.  W   Paul 

Rupert. 
Burley 

Burley   Idaho 

Frank  O.  Redfield 

Newlands  3 

W.  H.  Wallace 

H.  W.  Emery 

Fallon. 

Flora  K.  Schroeder 

Gering.Fort  Laramie  irrigation  district 

Torrington,  Wyo 

Northport.  Nebr 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Wra. P.  Stephens 

Nelson  D.  Thorp 

D.  D.  Harris 

Torrington. 
Bridgeport. 
Ogden. 

Mark  Iddings 

Ogden  River  W.  U.  A 

Okanogan.  Wash 

Salt  Lake  Basin  (Echo  Res.)  > 

Weber  River  Water  Users'  Assn...   - 

D.  D.  Harris     . 

Salt  River  » 

Salt  Hiver  Valley  W.  U.  A 

H.  J.  Lawson 

F.  C.  Henshaw 

Sanpete: 

Ephraim. 
Spring  City 
Powell. 

Spring  City  division 

Spring  City,  Utah 

Paul  Nelson 

R.  J.  Schwendiman 

Stanfield... 

Payson. 

Sun  River:  Fort  Shaw  division* 

Fort  Shaw,  Mont 

C.  L.  Bailey 

C.  L.  Bailey 

WestdivUionl.,..^ 

Uncompahgre  Valley  W.  U,  A 

Jesse  R.  Thompson 

St.  Anthony. 

Weber  River  W.  U.  A 

Yakima.  Kittitas  division  I 

Ellenaburg.  Wash 

G,  G.  Hughes 

G.  L.  Sterling 

Ellenaburg. 

1  B.  E.  Stoutemyer,  district  counsel.  Portland,  Oreg. 
1  R.  J.  Coffey,  district  counsel,  Los  Angeles,  Calif. 


<J.  R.  Alexander,  district  counsel.  Salt  Lake  City.  Utah. 
*W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B  Coe,  Editor, 
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Public  Library, 
Kansas  C*W*  MO^ 


An  Anniver 

sary  Message 

June  2,  1940,  marks  the  thirty-eighth 

In  the  planning  and  building  of  these 

^ 

anniversar)'  of  the  Federal  Reclamation 

reclamation  projects  not  only  the  con- 

Act.    It  seems  fitting  to  bring  this  to 

struction  features  have  been  conscien- 

the   attention    of    our    readers.     This 

tiously  carried  out,  but  much  attention 

policy  for  national  development  of  two 

was  given  to  the  economic  problems 

of    our    natural    resources — land    and 

confronting  a  settler  before  and  after  he 

water — is   largely   responsible   for   the 

settled  on  a  farm  on  a  reclamation  proj- 

upbuilding and  peopling  of  the  West 

ect.    Some  of  the  evils  have  been  dealt 

where  irrigation  agriculture  is  a  neces- 

with by  legislation,  such  as  purchase  of 

sity  because  of  scant  rainfall. 

land  at  speculative  prices;  large  land 

The  primary  purpose  of  the  Reclama- 

holdings; and  inexperience  in  irrigation 

tion  Act,  and  the  intent  of  Congress  in 

farming.     While    speculation    in    land 

passing   it,   was   the  establishment  of 

values  is  not  completely  controlled,  on 

farms  and  homes.     Let's  see  if  this  pur- 

the  Bureau's   latest   undertaking,    the 

pose  has  been  lost  sight  of.     There  are 

Columbia     Basin     project,     of    which 

52,532  irrigated  farms  with  a  popula- 

Grand  Coulee    is   its   storage   dam,    a 

tion  of  226,969.     Project  towns  number 

special  act  of  Congress  protects  settlers 

258,    with    a    population    of   676,928. 

from  speculative  land  prices  by  provid- 

There are  944  schools  and  1,133  churches. 

ing  for  the  setting  up  of  values  at  which 

Bank  deposits  in  banks  on  the  projects 

land  must  be  sold  to  prospective  settlers. 

or  in  project  towns  total  $226,645,573. 

A  water  right   is   limited   to  specified 

The    skill    of    the    engineers    who 

maximum   areas.     By   selective   settle- 

planned   the    great    irrigation    works 

ment   only   experienced    farmers    with 

which   make  possible  these  homes  in 

capital  are  allowed  to  take  up  a  farm 

the  desert,  and  supervised  the  carrying 

unit. 

out   of   the   construction    program,    is 

In    the    huge   construction    program 

commendable.     The  number  of  dams  on 

authorized    to    relieve    unemployment. 

Federal  Reclamation  projects  now  totals 

Federal  Reclamation  has  been  generous- 

145, of  which  83  are  storage  dams  and 

ly  recognized  in  dollars  and  cents  as  a 

62   diversion    dams.     Under   construc- 

permanent   development    and    a    good 

tion  are  13  additional  storage  dams  and 

national  investment. 

2  diversion  dams,  which  will  bring  the 

Looking  back  over  38  years  of  opera- 

total to  160.     Other  achievements  in 

tion  shows  gratifying  results  and  look- 

the construction  field  are: 

ing  into  the  future  we  hope  for  support 

20,101  miles  of  canals  and  drains. 

of  this  national  policy  in  any  program 

338  tunnels. 

involving  the  development  of  national 

198,521  canal   structures   (flumes,   cul- 

resources and  adjustment  of  [Xjpulation 

verts,  bridges,  etc.). 

in  the  agricultural  field. 

2,918  miles  of  road. 

172  miles  of  railroad. 

4,662  miles  of  telephone  lines. 

4,635  miles    of    power    transmission 

John  C.  Page, 

lines. 

Conmissianir  «f  KtcUttuthn. 

PRICE 

ONE 
DOLLAR 
A  YEAR 
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The  Place  of  Hydroelectric  Power 

in  Reclamation 


THIO  capacity  of  hydroelectric  power  plants  on 
irrigation  developments  built  by  the  Bureau 
of  Reclamation  in  its  water  conservation 
work  is  statistically  imposing.  The  23  plants 
operating  on  the  projects  at  the  beginning  of 
1940  had  one-fifth  of  the  entire  installed 
hydroelectric  capacity  in  the  West.'  They 
had  an  installed  capacity  of  847,412  kilowatts, 
and  an  ultimate  capacity  of  1,471,712  kilo- 
watts, compared  with  the  4,461,618  kilowatts 
reported  for  the  entire  region  as  of  November 
1 26,  1939,  by  the  Federal  Power  Commission. 
In  addition,  15  power  plants,  with  an  ulti- 
mate capacity  of  2,714,400  kilowatts,  were 
under  construction  on  Federal  Reclamation 
projects.  When  completed  they  will  bring  the 
total  capacity  of  power  plants  on  Bureau  of 
Reclamation  projects  to  4,186,112  kilowatts — 
almost  equaling  the  present  entire  western 
hydroelectric  development. 

Imposing  as  the  place  of  power  on  these 
projects  may  seem,  however,  the  primary 
ichievements  of  the  Bureau  of  Reclamation 
are  in  the  field  of  irrigation. 

Generation  of  power  on  Reclamation  proj- 
ects is  and  always  has  been  a  byproduct  of 
the  larger  objective :  The  irrigation  and  de- 
velopment of  waste  desert  lands,  and  the 
preservation  of  lands  already  under  irriga- 
tion and  highly  developed,  by  means  of  a  sup- 
plemental water  supply.  It  is,  however,  an 
integral  part  of  the  work  done  by  the  Bureau 
to  conserve  the  West's  most  valuable  natural 
resource,  its  water. 

The  Bureau  of  Reclamation  has  built  138 
storage  and  diversion  dams  on  irrigation 
priijccts,  and  15  more  are  under  construc- 
tion. It  has  constructed  more  than  20,000 
miles  of  canals,  ditches,  and  drains;  4,600 
miles  of  telephone  lines ;  13,000  bridges ;  and 
almost  200,000  other  irrigation  structures. 

These  dams,  canals,  and  other  permanent 
Brrigatioiv  structures  provide  water  for  fully 
;!,000,000  acres  of  arid  land.     Richly  produc- 


•  Seventeen  States  :  North  Dakota.  South  Dakota, 
Nebraska,  Kansas,  Oklahoma,  Texas.  New  Mexico. 
Arizona,  Colorado,  Utah,  Nevada,  Wyoming,  Mon- 
ana.   Idaho,  Washington,   Oregon,   and  California. 


tive,  this  land  gives  support  to  approximately 
a  million  Americans  whose  homes  and  farms, 
villages  and  towns  represent  an  investment 
of  three-quarters  of  a  billion  dollars,  whose 
annual  crop  production  is  valued  at  more 
than  $100,000,000,  and  whose  needs  create  an 
annual  market  for  American  business  worth 
more   than  $200,000,000. 

A  historical  review  of  Reclamation  power- 
plant  construction  helps  to  shed  additional 
light  on  the  place  of  power  in  Reclamation 
work.  The  sole  reason  for  building  the  first 
power  plant  on  a  Reclamation  development — 
the  Roosevelt  plant  on  the  Salt  River  Valley 
project,  Arizona,  in  1906 — was  to  provide  the 
power  needed  in  the  construction  of  the 
project.  The  second  plant — the  Spanish  Fork 
power  plant  on  the  Strawberry  Valley  proj- 
ect in  Utah,  in  1908 — was  built  for  the  same 
reason.  As  time  went  on,  still  other  projects 
similarly  required  power  for  their  construc- 
tion and  necessitated  the  building  of  hydro- 
electric plants  to  provide  it. 

These  small  hydroelectric  plants  were  in- 
cluded as  a  part  of  the  cost  of  the  project,  to 
be  repaid  along  with  the  other  costs  by  the 
irrigation  farmers.  When  the  particular  con- 
struction work  itself  was  complete — such  as 
the  Roosevelt  Dam  on  the  Salt  River  project 
and  the  Strawberry  Tunnel  on  the  Strawberry 
Valley  project — the  plants  were  continued  in 
operation. 

The  electricity  was  needed  and  welcomed 
in  other  channels.  The  plants  supplied  the 
current  for  operating  the  permanent  struc- 
tures of  the  projects,  for  lighting  the  homes 
and  farm  buildings  of  the  irrigation  farmers 
on  the  projects,  and  for  operating  their  electric 
motors  and  other  appliances. 

As  tlie  demand  for  water  conservation  grew, 
however,  and  Reclamation  projects  became 
progressively  larger  and  more  complex,  a  new 
need  developed.  It  became  necessary  to  pro- 
vide power  for  pumping  for  Irrigation  and 
drainage. 

To  meet  this  need,  essential  to  the  success 
of  the  irrigation  projects,  other  plants  were 
built.     The  Black  Canyon  power  plant,  com- 


pleted in  1925,  now  used  primarily  for  pump- 
ing water  on  the  Owyhee  project  in  Idaho  and 
Oregon,  is  an  example. 

Plants  of  this  type  were  desig'ied  as  part 
of  the  irrigation  works.  In  addition  to  their 
pumping  and  drainage  work,  however,  they 
supplied  electric  energy  to  project  structures 
and  project  homes,  stores,  and  farms.  And 
like  those  earlier  power  plants  that  were  built 
for  construction  power,  they  helped  also  to 
meet  the  demand  from  industries  growing  up 
around  the  projects  for  low  cost  energy. 

Production  of  power  needed  for  pumping 
and  drainage,  the  second  phase  of  hydroelec- 
tric plant  construction  by  the  Bureau  of  Recla- 
mation, was  followed  by  a  third  phase. 

First  Multipurpose  Project 

The  beginning  of  the  third  phase  might  be 
placed  in  the  year  1928,  when  the  Boulder 
Canyon  Project  Act  was  approved  liy  the 
Congress. 

The  approval  of  this  project,  which  was  to 
include  construction  of  Boulder  Dam  and  the 
largest  power  plant  in  the  world,  signified  a 
marked  advance  in  the  concept  of  conserva- 
tion. Reclamation  construction  for  the  con- 
servation of  the  Nation's  water  resources  now 
definitely  embraced  the  idea  of  the  raulti-pur- 
liose  project. 

Boulder  Dam  not  only  makes  possible  the 
irrigation  of  desert  land  along  the  Colorado 
River  with  water  diverted  by  other  smaller 
dams  built  for  that  purpose ;  not  only  makes 
possible  a  regulated  supply  of  water  for  the 
irrigation  of  highly  developed  and  richly  pro- 
ductive lands  in  the  Imperial  Valley  of  Cali- 
fornia and  elsewhere ;  not  only  makes  possible 
the  control  of  the  river  itself,  reducing  de- 
structive floods  to  relatively  harmless  high 
waters ;  not  only  makes  possible  the  supply  of 
a  billion  gallons  of  domestic  water  a  day  to 
Los  Angeles  and  a  dozen  other  California 
coastal  cities ;  but  also  generates  large  blocks 
of  hydroelectric  power. 

The  generation  and  sale  of  power  can  re- 
turn revenues — revenues  which  can  help  de- 
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fray  the  cost  of  a  reclamation  project — to 
offset  part  of  the  construction  rotsts  cliarged 
to  irrigators  for  their  water. 

When  plans  for  the  B:*tild<-r  i'anyon  proj- 
ect were  under  coniiideratiun,  tiie  volume  of 
power  which  could  he  pn>duced  l)y  a  power 
plant  at  Boulder  Dum  and  the  revenue  it 
could  return  to  the  United  States  Govern- 
ment to  repay  the  investment  were  adjudged 
large  enough  to  make  the  project  a  itaying 
pniposition.  Therefore.  Iiecaiise  of  the  power 
It  could  prodwe.  the  proJe<'t  liecame — as  all 
Reclamation  proJ«ft8  must  he  liefore  «>n- 
struction  is  approved — economically  feasible. 

In  a  mulli-pnn>ose  projet't  of  the  Bureau 
of  Kei'lamation,  irrigation  remains  the  domi- 
nant ol>Jecllve.  either  to  supply  water  to  cre- 
ate new  communities  or  to  furnish  supple- 
m<>ntary  water  desperately  needed  by  old 
commiuiitiex  whose  welfare  hangs  in  the  bal- 
ance. But  other  purposes  of  the  proJe<-t,  such 
as  IIixmI  control,  river  regulation,  navigation, 
domestic  water  supply,  and  power,  are  the 
very  purjioses  which  may  make  the  mucli- 
wnnte<l  irrigation  project  economlcailly  feasi- 
ble and  so,  possible  under  the  Reclamation 
law. 

The  Reclamation  Project  Act  of  1939  fully 
recognizes  this  broader  ha.«is  for  irrigation 
construction.  Under  thi.x  law  costs  of  surli 
construction  are  allncatifl  a<-<'«(rdlng  to  Immic- 
flts.  To  irrigation  Is  allocnte<l  only  its  par- 
ticular share  of  the  cost,  to  be  repaid  in  -tO 
years  and.  in  com-ession  to  national  consid- 
erations, without  interest.  A  share  is  allo- 
cated to  |s>wer.  when  included,  to  be  repaid 
also,  but  with  interest  at  a  nite  not  less  than 
3  percent.  I'ro|x>rtlonate  shares  are  allocatiKl 
to  other  beneflts  such  as  flood  control  and 
domestic  water  supplies  when  these  are 
iiK-luded. 

The  fiiilure  to  make  multiple  use  of  the 
water  not  only  would  In-  wasteful  but  contrary 
to  the  larger  public  interest. 

IMiring  (he  ftscal  year  liKHI,  |s)wer  plants 
op.->rating  on  Bureau  of  Ki>clamation  projects 
aold  2.nn«l.7K7.»l()0  kilowatt -hours  for  $r>.«l().847. 

This  jsiwer  revenue  coniiwires  with  the  re- 
ceipt of  $2.10ri,tKM  as  Heiiamatioii  pri>Je<'t 
coii.«truction  payments,  $1,in4,IK')2  as  o[)erali«n 
and  maintenance  collections,  and  $368377  as 
water  rental  receipts,  a  total  of  $.'<,694,248. 

Sale  of  Blectrie  Power 

Two  other  aspe<'ts  of  the  power  question  ile- 
serve  notice.  First,  eli-ctric  energy  generated 
by  power  plants  on  Heclamatlon  projects  Is 
sold  wholesale.  S<toihI,  under  the  law  gov- 
erning the  sale  of  this  electric  energy,  prefer- 
etM-e  must  be  given  to  niunlcipniilies  and  other 
public  corimrations  or  agencies,  cfMtiMTativi-s. 
and  ottier  nonproDl  organixatlons.  This  is 
preferetHf  In  the  right  to  buy,  not  In  price, 
since  tlM>  Bureau  of  Krctamatlon  must  n-tum 
to  the  l'nlte<l  Htates  the  coat  of  Its  projects 
and  therefore  has  the  rtapoiMtblllty  of  obtain- 
ing a  fair  return.    The  price  to  both  public 
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ageucies  and  private  utilities  is  the  same  for 
the  same  class  of  service. 

At  present  the  Bureau  of  Re<-lamation  has 
nearly  KM)  principal  contracts  for  the  sale  of 
power  generatwl  on  its  projects.  Tliese  are 
divide<l  about  equally,  half  being  with  public 
agencies  and  half  with  privately  owuetl  utili- 
ties. It  is  worthy  of  note  that  public  agencies 
within  the  e<-onomic  service  area  of  a  project 
system  have  been  able  to  obtain  power  from 
the  Governnierit  station  wlienever  they  de- 
slr«tl  it. 

Power  I'lanl*  Operating  on  Reelamation 
Project* 

Ari:ona:  Sail  River. — KIght  hydnx'lectrlc 
plants,  with  a  combined  capacity  of  70.950 
kilowatts.     Roosevelt     plant,     15,40()-kilowatt 


Power     being     transmitted     across     an 

irrigated  field  to  homes  on  land  to  be 

benefited  by  Seminoe  Dam  and  power 

plant 


ca|Hicily,  was  built  by  the  Bureau  of  I{c<-la- 
mation  to  provide  jsiwer  for  the  construi-tlon 
of  Itiiowvelt  Kani.  The  s<'ven  other  planLi, 
built  by  the  .Suit  River  Valley  Water  Us«-rs' 
Ass<iclatlon  are:  Hors<>  Mesii,  caiuicKy  :<<i.(Ki(> 
kilowatts:  Htewart  Mountain.  10.400:  Mor- 
mon Flat.  7.(M)0;  Cross  Cut,  .M(M):  South  Con- 
solidated. 1,(HI0:  Arinma  Falls,  MO;  Chandler, 
tiOO.  The  first  three  of  these  seven  plants 
are  at  dams:  the  other  four  us4-  canal  drofis. 
Tliey  furnish  |s>wer  for  irrigation  pinnping 
anil  ciinunercial  sale  to  cities,  farms,  anil 
mines.  I'liwi-r  niiirketing  and  ilis|Misal  of  rev- 
enue are  conlrolliil  by  the  assix-lation.  subject 
to  the  primary  obligation  to  re|iay  the  funds 
lnveste<l  by  the  Coveniment  in  const rtict Ion  of 
the  project. 

Arigona-CaUfornim:    Yuma,    ftiphon    Drop 
pfonf.— Capacity  1,600  kilowatts.    The  plant 


has  two  units  rated  at  800  kilowatts  eacli 
using  a  drop  in  canal  grade  of  approximate! ; 
10  feet.  The  AU-Americau  Canal  will  incrensi 
the  power  bend  to  14  feet,  which  will  nmk^ 
imsslble  an  output  up  to  the  rateii  capnciiv 
I'ower  is  supplied  to  the  draltiage  pinups  oi 
the  valley  division  and  irrigation  pumits  oi 
the  Yuma  Mesa.  The  cost  of  the  power  lia 
lieen  charged  against  the  water  users"  or 
gunizations  and  all  revenues  from  piiwer  iir 
applie<l  to  the  repayment  of  project  construe 
lion  costs.  Power  over  that  ri>quiriil  fo 
pumping  and  drainage  is  liought  by  thi 
Nevada-California  Ek>ctric  CoriKtratioti  a 
$0,006  per  kilowatt  from  8  a.  m.  to  8  p.  iii 
and  $0,004  iier  kilowatt  from  8  p.  in.  to  8  a.  ni 

Arizona-Xevada:  Boulder  Cannon.  lioulde 
Pam  plant. — Installed  caimclty,  700,(03  kilo 
watts;  ultimate  ca|Micity,  ]..317.ri00  kilowatt! 
The  iiower  plant  equipment  is  iii.stalle<l  ari< 
owned  by  the  United  States,  but  a  se|)anit< 
charge  for  the  amortization  of  the  invi-stinen 
is  made  on  the  basis  of  the  eipilpment  in 
stalled  for  each  contractor.  Under  preson 
conditions  of  river  flow  and  reservoir  caiiacit; 
then-  are  available  4,312.000.000  kilowatts  o 
Arm  energy  and  an  estiuiateil  average  o 
1.654,000,000  kilowatts  of  secondary  energ; 
annually.  Firm  energy  is  sold  at  $0.00103  jie 
kilowatt-hour.  Secondary  energy,  on  whid 
the  MetroiK)litan  Water  District  has  flrs 
option  for  pumping  purjtoses.  Is  sold  at  $0.(KX* 
IHT  kilowatt-hour.  All  energy  is  sold  as  fall 
ing  water,  and  therefore  certain  purchaser 
o|)erale  and  maintain  the  power  plant  »>i|uiii 
meiit.  Opi'ration  of  the  |)ower  plant,  wlilcli  i 
perfornieil  by  the  city  of  Ix)s  Aiigel(>s  for  tin 
public  agencies  and  by  the  .Southern  Callfornii 
Fxlison  Co.  for  itself  and  the  Nevada-Callfor 
Ilia  Kli>ctrlc  Corporation.  Is  at  flie  e\|H>nse  - 
the  ix)wer  coni raclor.s.  The  California  IVm 
Utilities  Co.  and  the  Citizens  Utilities  Co.  an 
serviil  by  the  equipment  op«>ratiil  by  tlie  citj 
of  I.,os  Angeli>s  because  they  take  energy  con 
tracleil  for  but  tem|M>rarily  not  rei|ulre<l  I«; 
the  Melr<i|M>lltan  Water  District. 

Coh/railii:     (Irand     Valley.     Grand     Vail'  ' 
p/nnt.— CaiMiclty,  .3,000  kilowatts,  consisting 
two  l,.*iOO-kilowatt  generators  o|M>rating  unilii 
a  head  of  73  to  70  feet.    This  plant  was  liiiill 
with  funds  advaiictil  l)y  the  Public  Serviii-  < 
of  Colorado,  to  which  it  is  leasiil  for  -.">  yea : 
0|)eration   and   mainteiiaiice  of   the  plant    ii 
isirne  by  the  comiMiny.     The  ciuniuiny  has  tlu 
right  to  Install  at  Its  e\|)enM>  adililional  gi-ii 
crating  units  to  use  the  irrigation  caimcity  ir 
tlie  canal  during  the  nonirrigatioii  season.     Al 
the  expiration  of  the  lease  such  units  n-veri 
to  the  Unit<>d  States  with  the  rest  of  the  pliiiit 
Title  to  transformers  and  transmission  faciii 
ties   is  held   by   the  coin|Hiny.     The  com|Nii>!i 
makes  a  minimum  annual  itayinent  of  $1.*<.I  ' 
for   iMiwer  of  which  $l2.(H:(t  is   iiaid  dlnni 
to  the  Oovernment  to  apply  on  iiroJiH-l   it 
structlon  costs  with  tlic  balance  luiiil  to  II., 
Grand  Valley  Water  Uwrs  .VssiM'iation  for  op 
enitlon  and  maintenance.     The  United  .Stalin 
and   the  association   have   the   right    to   bu] 
IMiwer  for  irrigation  pumping  on  the  piojiv 


at  a  price  of  $0,004  per  kilowatt-hour  at  the 
plant  or  $0.00425  at  any  place  on  the  com- 
pany's transmission  system. 

Idaho:  Boise  project. — Two  plants,  Black 
Canyon,  with  a  capacity  of  8,0C0  kilowatts, 
and  Boise  River,  with  a  capacity  of  1.875 
kilowatts.  The  Black  Canyon  plant  has  an 
installation  of  two  4.000-kiIowatt  units  oper- 
ating inirter  a  head  of  93  feet,  located  at  Black 
Canyon  Dam,  the  diversion  dam  for  the  Pay- 
ette Division  and  the  Emmett  Irrigation  Dis- 
trict. The  Boise  River  plant  has  an  installa- 
tion of  three  625-kilowatt  units  located  at  the 
diversion  dam  for  the  project's  main  canal. 
The  Black  Canyon  plant  was  built  to  supply 
power  for  pumping  water  on  the  Gem  Irri- 
gation District.  The  Boise  plant  was  built  to 
provide  construction  power  in  building  Arrow- 
rock  Dam. 

The  Boise  plant  is  not  oiierated  in  the  win- 
ter because  it  is  necessary  to  store  the  winter 
flow  of  the  Boise  River  for  irrigation.  The 
plant  is  operated  intermittently  during  the 
irrigation  season  wlienever  there  is  enough 
demand  for  power  to  justify  the  expense  of 
operation,  which  is  twice  as  much  per  kilowatt- 
hour  as  operating  the  Black  Canyon  plant. 
For  this  reason  the  Boise  plant  is  held  in 
reserve  most  of  the  time  as  a  standby  plant, 
and  is  put  into  operation  only  wlien  there  is 

I  a  greater  demand  for  power  than  can  be  sup- 
plied from  the  Black  Canyon  plant. 

Sixty-seven  percent  of  the  installed  power 
capacity  of  the  project  is  sold  to  public  agen- 

i  cies — the  irrigation  districts  of  the  Owyhee 

i   project  and  the  Emmett  Irrigation  District. 

\   Smplus  power  is  sold  to  the  Idaho  Power  Co. 

I  During  the  1939  fiscal  year,  23,148,270  kilo- 
watt-hours were  sold  to  public  agencies  and 
38,386,693  kilowatt-hours  to  the  Idaho  Power 
Co. 

Minidoka  project,  Minidoka  plant. — Capacity 
10,000  kilowatts,  consisting  of  three  1,400- 
kilowatt  units,  two  1,600-kilowatt  units  and 
one  2.600-kilowatt  unit,  operating  under  a 
maximum  head  of  50  feet.  The  plant  was 
built  in  1909  at  Minidoka  Diversion  Dam  to 
provide  power  for  pumping  on  the  Burley 
division.  It  has  been  enlarged  several  times, 
and  another  unit  of  5,000  kilowatts  is  now 
being  installed.  The  demands  for  power  for 
irrigation  iiumping  on  the  project,  mainly  in 
the  Burley  Irrigation  District,  have  grown 
to  such  an  extent  that  the  irrigation  pumping 
requirements  alone  now  require  all  and  some- 
times even  more  power  than  available,  leav- 
ing no  firm  power  for  the  extensive  commercial 
power  business  on  the  project.  This  demand 
is  met  by  an  arrangement  with  the  Idaho 
Power  Co.,  which  delivers  power  to  the  Mini- 
doka project  in  exchange  for  that  received  by 
the  company  from  the  Black  Canyon  plant 
of  the  Boise  project. 
Contracts  exist  with  16  public  agencies  to 
■lich  40  percent  of  the  installed  capacity  is 
I.  During  the  1939  fiscal  year  sales  to 
public  agencies  amounted  to  59,099,800  kilo- 
watt-hours at  $.00305  per  kllowatt-hour. 
Neltraska-Wyomivg :  North  Platte  project. — 


Six  82,500  kilovolt-ampere  generators,  biggest  in  the  world,  in  the  Nevada  wing  of 

the  powerhouse  at  Boulder  Dam,  with  one  in  the  Arizona  wing,  produce  power 

amounting  to   130,000,000  kilowatt-hours  of  energy  each  month 

which  sells  for  $290,000 


Two  plants,  Guernsey,  capacity  4,800  kilo- 
watts, and  Lingle,  capacity  1,750  kilowatts. 
The  Guernsey  plant  is  located  at  Guernsey 
Dam.  It  has  an  installation  of  two  2,400- 
kilowatt  luiits  oiierating  under  a  maximum 
head  of  90  feet.  The  Lingle  plant  has  an 
installation  of  two  5U0-kilowatt  units  and 
two  375-kilowatt  units,  receiving  water  from 
Fort  Laramie  Canal,  operating  under  a  head 
of  106  feet.  Both  plants  supplied  power  for 
construction  of  Seminoe  and  Alcova  Dams. 
Power  revenues  are  credited  to  annual  con- 
struction charges.  In  recent  years  ijower 
revenues  amounted  to  60  percent  of  the  total 
construction   payment    due.     Contracts    exist 


with  14  p\iblic  agencies  which  during  tlie 
fiscal  year  1939  bought  9,275,787  kilowatt- 
hours  at  $0.0155  per  kilowatt-hour.  There 
are  contracts  with  5  private  companies  which 
during  the  fi.-scal  year  1939  bought  15,372,170 
kilowatt-hours  at  $0.0084  per  hour.  The 
larger  private  power  contractors  have  gener- 
ating equipment  of  their  own  and  conse- 
quently a  large  part  of  the  power  sold  to  them 
is   secondary. 

Nevada:  Ncirlands  project,  Laliontan 
plant. — Capacity  1,500  kilowatts,  consisting  of 
three  .HOO-kilowatt  units,  located  downstream 
from  L-ihontan  Dam.  The  maximum  head  is 
125.0  feet  when  water  is  supplied  from  the 
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Tnickee  Canal  and  111  feet  when  water  is 
supplied  from  Labontnn  Reservoir.  Opera- 
tion and  maintenance  of  the  project,  Includ- 
ing the  power  plant,  has  been  tiirne<l  over  to 
the  Truokee-Carson  Irrigation  District,  the 
project  water  users'  organization.  Power 
sales  are  thus  under  the  direct  control  of  the 
district.  Power  is  supplied  to  the  town  of 
Fallon  and  other  commnnities. 


Utah:  Straicberri/  Valley  project,  Spanish 
Fork  plant. — Capacity  1,150  kilowatts,  con- 
sisting of  two  450-kilowatt  units  and  one 
2.10-kilowatt  unit.  Power  capacity  of  250 
second-feot  is  provided  In  the  Ilighline  Canal 
and  a  head  of  125  feet  is  availal)le  In  a  drop  to 
the  Salem  Canal.  The  cost  of  the  iwwer  sys- 
tem became  port  of  the  repayment  obligation 
of  the  Strawltorry  Valley  Water  X'sers'  Asso- 


ciation which  took  over  operation  of  the  powei 
system  In  1927.  The  plant  supplies  powei 
to  several  corporations  and  project  towns 
among  them  Payson  City  and  Spanish  Fork 
Wa»hinffton:  Yakinia  project.— Two  plants, 
Prosser,  with  a  capacity  of  3,000  kilowatts, 
consisting  of  one  unit  operating  at  a  head 
of  approximately  40  feet,  and  Rocky  Ford  ol 
187  kilowatts  operating  at  a  head  of  73  feet 


DATA  ON  POWER  PLANTS 

Cost  data  and  distribution  of  pouer  generated  on  Bureau  of  Reclamation  projects  as  of  June  30,  1939 


Pro)M't 


BoiM 

Boolder  Caoyoo. 

Onnd  Valley 

MtatMoks 

NawluMb 

NcrthPIM* 

RinrtoB 


Total  cost  of— 


.N'ame  of  power 
plant 


Salt  River 


ShoihoM 

StimwbeiTy  Valley 

Yakima.    Keanewick 


Bunnyride  divUloD. 
Ymna 


Total. 


Black  CanyoD 

Boise  Rlrer 

Boulder 

Oraod  Valley 

Minidoka 

Lahontan 

Qoamaey 

Uncle 

Pilot  Bntte 

'Rooaeralt 

HomMeaa 

Stewart  Mountain. . 

Merman  Flat 

Cn»Cat 

South  Consolidated. 

Arlxona  Falls 

Chandler 

Shoahooa 

SpanUi  Fork 


Rodcy  Ford- 
Siphon  Drop.. 


Power  plant 


167.009.37 
2S.  175.820.  40 

2iai9oaoo 

784,778.13 

298.440.87 

MM.  244.  27 

'  184. 791.  74 

222,  IS7.  82 


■•12.114.461.00 


741.001.72 
■80,217.03 
388,631.00 

23.  ON.  00 
317.  too.  00 


Transmission 
system 


0) 

P) 
168.321.70 

(<) 
190,010.92 
26.346.61 
368.147.62 

(•) 
117.361.68 


Substations 


?^ 
176.831.88 

O 
134.457.81 

(•) 

8.822.27 

(•) 

16.86131 


Distribution  of  power  generated  in  liUavratt-hours 


I'sedfor  ^^.^ 

consumers       and  drainage  other 

pumping     I 


Uwd 


purposes 


37.1601703 

O 
1,646.046^171 

(') 
23,223.600 

4,575,273 
24.  612, 171 

(') 

1.082,471 


26.064,301 
None 


11,861.644 
11, 110 
3\786 


i<4.32a443.00»  1,711,420.00,     >■  271.  434.  381     '•61,013,188 


1 17, 603. 77 
C) 
16,219lOO 

1,401.00 


2a337.99  :  11.566.001 

('■)  47H468 

"a.  303^710 


t,an.*i 


I       ■•68(k400 
"7,070,313  I        1,034.000 


1.007,618 
Uk  808,081 


l^  212, 930 

64,148 

271.210 

(•) 

119,011 


1.311,271 

i\wi.aBi 


4,038,784 
48a  739 

2,234,383 
(•) 

;a7»4 


Total 

generated 

(or  year 


161^04%  180 
4,804.480 
1.676. 046. 345 
8,807.070 
7^340^038 
i.  131,670 
18,218,100 
8,030.790 
2.173.130 


Oraaslnoomi 
fromrala 
of  power 
(U.S.  and 

commercial) 


■  181.182.0: 
%ia8,901.9i 


181.614.11 

41.771.7! 

•303.613.8 

(•) 

16.221.7; 


■•443.686  I  ■•to, 484. 116  i»><  2001  373, 870       3.328,12i.ff 


17,382 
17.480 
43,331 


103,738 


1,337,737  12,831.000 

311,601  »1.M4.738 

411.t83  33,7«a640 


410,018 


108.82k 

t0t70S 

"•41, 331. 8: 


■•680,400 

9,167,130  41, 61^:; 


3; 016, 787, 606  ;     126,163,433!      33,310,102        04.936,141  i     2,211.961.229!     1,610,147  1 


'  lnclu'li>4l. 

<  Includes  power j(enerat«<l  at  Boise  Kiver  power  plant. 
'  Inolndad  with  Black  Canyon  power  plant  data. 
« Owned  by  lean*. 

•  Not  tDdudad. 

•  lododad  in  traomlarioo  lyiCam  coat. 

'  Plus ccM a(.pow<r eanaLoottacaa, garacea,  and  road,  137,221.50. 

•  Eidodea  ravanna  Itam  wlialan  Dam  and  building  rentals,  13,430.07. 

•  Included  in  data  oo  Ouwuaey  power  plant. 
■•To«al  (or  system. 


"  Exclusive  of  Diesel  power.  23.607,W0  kilowatt-hours  and  power  purchased,  90,2  44.10 
kilowatt-hours. 

■<  Induded  in  cost  of  i>ow(>r  pLnnt. 

a  ExduslTe  at  power  purclii>3cil,  5X,8aa  kilowatt-hours. 

■<  Indudea  4,800,000  kilowatt-hours  of  winter  imwcr  driivered  to  Padfle  Power  &  LIcht  Co 
in  payment  for  transmission  of  power  to  irri^atioD  distrieta. 

•*  Indudea  Income  o(  128.30  from  use  of  iwwcr  at  powerhouse  foreman's  cottage. 

■•  For  calendar  year  1(38. 

■'  Indudes  1,701,400  kilowatt -hours  used  by  Yoma  auxiliary  project  (or  irrtgalion  pumpin.- 


Operated  on  Bureau  of  Reclamation  Projects  as  of  January  1,  1940 


Project 

Nam*  of  power  plant 

Operated  by— 

Located  on— (river) 

Near  town  o»— 

Year  of  In- 

stallatfam. 

initial 

unit 

Total 
Installed 
generating 

ioMkiwatU 

EstimaUxl 
average 
annual 
polrnllnl 
output  in 
kilowatt 
boun 

Boiss 

/Black  Caynoa 

\Balaa  River 

BooMsr 

U,  8.  Bureau  of  Reclamation 

Payette 

Emmett,  Idaho            .... 

Itn 
WIS 
1038 

Itn 
itst 
Itot 
nil 

1037 
Itl8 
1«3S 

1906 
I«27 

itto 

ItM 
»M 
ItM 

Itll 

mt 
tw 

iS 

Itl7 
1936 

8,000 

1,173 
TOOL  too 

3.000 

33.400 
lOiOOO 

I.aoo 

4.  too 
1.710 
1,000 

11.400 
30.000 
10.400 
7.000 
1.100 
I.t0t 

tat 
ttt 

3,010 

187 
l.mn 

62  (>■<>  <MH 

do 

Kfir..:.:::::::::::: 

^.(••uni 

Boolder  Caayoo 

Oraad  Valley 

Bureau  of  Power  A  Light  at  Lea  Angelas  and 

The  Southmi  California  Edison  Co. 
Publlr  Srrvia)  Co.  of  Colorado                ....... 

Cokirado 

Boulder  City,  Nev 

3,IOo,i>>i.  imt 

Otaod  Valley 

do   

Palisade,  Colo 

8,000. 

Keodrlek        

IftmlnM 

V.  8.  Bureau  of  Reclamation 

North  Piatta 

140,000.' 

Minidoka 

MtaiMoka 

do 

Snake 

Rupert.  Idaho 

8i.7a&«iB 

Nawlanda 

TmekM^arson  Irrlntion  District        

Carson 

Lahontan,  Nev 

Ouerawv,  Wyo 

1.7Vlfl 

(Oosnaay 

V.  8.  Borsau  o(  Keclamatlon 

North  Piatt* 

Fort  Laramie  Canal... 
Wyoming  Caml 

Salt 

18. 000.1 

Rlrert4Mi  . 

pffitBat«i».".'.";ii;;;; 

/RoOMTClt  

do 

„..do 

LIngle,  Wvo 

At  bead  of  Pikit  Butte  Re*- 

srrolT,  Wyo. 
Globe,  Alto. 

O.nnn.a! 
4  .111  <4I 

Salt  BlTcr  VaUay  Watar  Ua«-  Aaaodatta. .. 
do 

42,.VM,0I 

Bacae  Msaa 

do 

llO.OOO,fl 

BtawartMoaolala.... 

Mormon  Flat 

CmasCut        

South  Coosolldalad... 

AriMm  Falls 

...do 

do 

3a,'6n,fl 

MtRltw 

do 

do 

...do 

do 

Ctmi  Cut  Canal.. 

Ariaooa'Canal 

ChaDdbr  Croas  Cut. . . 
BhoalMMt* 
SoMilshFork 

Tempe,  Arts................ 

4o.(wi,a 
ll.^«».flt 

«.•"',(* 

Z.'Jii.Ot 

2,*>i.01 

41^  (100. 01 

t.M0,01 

M.mm 

li.  ■'■>  nt 
-i.T.-'r  ..:".« 

Lehi.  Arts    

do 

Soottadala,  Arit 

rbaodlar 

....  do  

Meaa.  Aris 

ShoahntM  . 

Sbcaboo*       

BtfawbatiT  Waiar  Cwn*  Asaodatkm 

Cody,  Wyo    

Strawberry  Valley  ■      . 
Yakima,  Krnnewiek 

8p«iWiFo(fc 

?Kr.&.^.'^.:::::::: 

Pmssnr 

U.  S.  Bivna  of  Radamatlon         

Yakima    

Rocky  Ford  Canal 
Prolaet  Main  Canal  .. 

dWWon. 
SonoysMe  dlvlsloo 

Rocky  Ford 

Orsodvlsw  Irrigadoo  District,  under  OovaiB- 

maal  sapsrrMoo. 
V.  B.  Bnrswi  of  Rarlamallaa                   , ,    . 

Orandvlew,  Wa«h       

Yuma,  Arit 

Yona 

SlptaoOfOp 

ToiaL 

1 

847. 11 J 



•  OwMdby 
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Botli  plants  were  built  to  furnish  power  for 
irrigation  pumping.  All  power  in  excess  of 
that  required  for  irrigation  pumping  is 
bought  by  the  Pacific  Power  &  Light  Co.  at 
a  flat  rate  of  $0,002  per  kilowatt-hour  for  ir- 
rigation season  power  and  $0.0015  for  non- 
irrigation  power,  except  that  4,800,000  kilo- 
watt-hours of  nonirrigation  season  energy  is 
supplied  to  the  company  as  compensation  for 
transmitting  power  to  the  irrigation  districts. 
Wyommg:  KendricJc  project,  Seminoe 
plant.— Capacity,  32,400  kilowatts  consisting 
of  three  10,800-kilowatt  units.  The  plant,  lo- 
cated at  Seminoe  Dam,  started  operation  in 
August  1939.  All  available  firm  and  second- 
ary power  had  previously  been  contracted  for 
disposition  to  municipalities  and  private 
utilities. 

About  400  miles  of  transmission  lines  have 
been  energized.    From  Seminoe,  a  33-kilovolt 
lino  extends  34  miles  to  Rawlins,  Wyo. ;   a 
66-kiIovolt  line  63  miles  to  Casper,  Wyo. ;  and 
a  115-kilovolt  line  141  miles  through  Laramie 
to  Cheyenne,   Wyo.     At  Cheyenne,   one  115- 
kilovolt  line  extends  north  94  miles  to  Gering, 
Nebr.,  connecting  there  with  the  North  Platte 
project   power   system ;    another   115-kilovolt 
line  extends   south   53   miles   to   Greeley,   to 
I  meet  a  power  shortage  in  northeastern  Col- 
I  orado.    Tlie  Greeley  line  will  later  provide  a 
i  connection  with  the  Colorado-Big  Thompson 
I  project  power  system  when  completed. 

Authorization  has  been  granted  for  the 
'  construction  of  a  66-kilovolt  line  120  miles 
I  long  from  Casper  to  Tliermopolis,  Wyo., 
'  which  will  interconnect  the  Shoshone-River- 
ton  projects  hook-up  with  that  of  the  Ken- 
I  drick-North  Platte  projects,  and  thus  form  a 
correlated  power  system  to  provide  standby 
energy  in  case  of  shortage  on  any  of  the 
four  projects  and  facilitate  efficient  usage  of 
the  available  supply.  Consideration  is  also 
being  given  to  the  desirability  of  building  a 
line  from  Thcrmopolis  to  Cody,  Wyo.,  to 
complete  the  circuit  between  the  four  projects. 
liivertmi  project.  Pilot  Butte  plant. — Capac- 
ity, 1,600  kilowatts,  consisting  of  two  80O-kilo- 
watt  units,  operating  under  a  head  of  90  to 
10.")  feet.  The  plant  was  built  to  provide  power 
for  construction  of  the  project.  Contracts  are 
in  existence  with  one  public  agency  and  four 
private  companies.  No  deliveries  of  energy 
have  been  made  to  the  public  agency.  Sales 
to  private  companies  during  the  fiscal  year 
19;?!)  amounted  to  2,181,585  kilowatt-hours  at 
$0.0154  per  kilowatt-hour.  Diversions  to  the 
Pilot  Butte  Reservoir  on  the  Hiverton  project 
are  made  at  the  power  plant  so  that  water 
used  for  power  may  be  retained  and  used  for 
irrigation. 

Shoshone,  Shonhone  plant. — Capacity,  5,600 
kilowatts,  consisting  of  one  4,000-kilowatt  unit 
and  two  800-kilowatt  units.  The  plant  is  lo- 
cated at  Shoshone  Dam.  Contracts  exist  with 
five  public  agencies  and  throe  private  com- 
panies. During  the  fiscal  year  1939  the  public 
agencies  bought  440,491  kilowatt-hours  of  firm 
power  at  $0.0183  per  kilowatt-hour  and  the  pri- 
vate  companies   bought   11,104,182   kilowatt- 


Seminoe  Dam  and  power  plant,  recently  completed  on  the  North  Platte  River 


hours  of  secondary  power  at  $0,009  per  kilo- 
watt-hour. A  reduction  in  rates  was  put  into 
effect  during  the  fiscal  year  1939.  The  reduc- 
tion is  reflected  in  figures  for  the  first  half  of 
the  fiscal  year  1940  when  public  agencies  used 
318,471  kilowatt-hours  at  $0.0154  per  kilowatt- 
hour,  and  private  companies  used  5,554,456 
kilowatt-hours  of  secondary  power  at  $0.0084. 
Power  from  Shoshone  is  being  used  on  con- 
struction of  the  Heart  Mountain  division  of 
the  project  and  is  also  being  distributed  to  all 
principal  towns  in  the  Big  Horn  Basin  by  the 
Mountain  States  Power  Co.  which  buys  all 
surplus  power.  This  contract  covers  about 
95  percent  of  the  plant's  output. 

Power  Plants  Under  Construction 

Arizona-California:  Pai-kcr  Dam  project, 
Parker  Dam  plant. — T'ltimate  capacity,  120,003 
kilowatts.  Three  30,0<X)-kllowatt  generators 
are  now  on  order  by  the  Government.  It  is 
expected  the  plant  will  be  in  operation  by 
1942.  A  fourth  generator  is  planned  when 
need  for  it  arises.  Under  an  agreement  with 
the  Metropolitan  Water  District  of  Southern 
California,  which  paid  for  construction  of  the 
dam,  the  power  privilege  at  Parker  Dam  is 
shared  equally  between  the  United  States  and 
the  District,  with  either  party  having  the 
right  to  install  generators  to  use  the  entire 
available  water  supply  until  sucli  time  as  the 
other  party  desires  to  take  over  its  share. 
The  Government  wi'l  operate  the  three  gen- 
erators now  being  installed  until  such  time 


as  the  District  cares  to  take  over  its  share 
of  the  plant.  Preference  for  the  Government's 
share  of  the  power  is  reserved  for  use  on  the 
Gila  project  and  the  Colorado  River  Indian 
Reservation ;  interim  contracts  for  the  sale  of 
Parker  power  in  the  Phoenix  area  in  Arizona 
have  been  executed ;  a  140-mile  transmission 
line  from  Parker  to  Phoenix  has  been  com- 
pleted ;  one  to  Blaisdell,  116  miles  long,  is  un- 
der construction  ;  and  extensions  from  Phoenix 
to  Coolidge  and  Tucson  are  proposed.  It  is 
expected  that  the  Metropolitan  Water  District 
will  not  require  Parker  Dam  power  for  a 
number  of  years.  Power  for  pumping  domes- 
tic water  through  the  Colorado  River  aqueduct 
to  Los  Angeles  and  12  other  southern  Cali- 
fornia cities  is  now  obtained  from  Boulder 
Dam's  power  plant.  Estimated  cost  of  the 
Parker  Dam  power  project,  $12,a<)5,000. 

California:  All-American  Canal.  —  Four 
power  plants,  with  a  combined  capacity  of 
40,000  kilowatts,  on  canal  power  drops;  under 
construction  by  the  Imperial  Irrigation  Dis- 
trict. Two  plants  are  expected  to  go  into 
operation  as  soon  as  water  is  made  available 
in  1940 ;  their  combined  capacity  is  30,000 
kilowatts. 

Central  Valley  project,  Shasta  Dam  plant. — 
Ultimate  capacity,  375,000  kilowatts,  consist- 
ing of  five  75,000-kilowatt  units.  Initial 
installation  will  consist  of  four  units,  amount- 
ing to  300,000  kilowatts.  The  plant  is  ex- 
pected to  be  in  operation  by  1944.  Power 
from  the  Shasta  plant  wili  be  transmitted  to 
(Continued  on  page  165) 
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Technical  Investigations  at  Boulder  Dam 


By  TOM  C.  MEAD,  Associate  Engineer 


AT  ALL  lance  dams,  insiiections,  inurveys,  and 
moafrnrpinentM  arc  iiiaile  for  the  purpose  of 
obHerriiig  |ierforuuiiu-e!i  under  wrviee  condi- 
tions, and  ineidenlall}-,  to  funiixh  inforiualion 
aseful  in  tlic  design  of  future  dams.  At 
Boulder  Ihim,  iHirt  of  the  woric  of  this  nature 
baa  been  clasidfled  as  "tec-hnical  invest  iRa- 
tloiui.''  Tbe  work  ix  divided  into  three  prin- 
cipal activities :  namely,  measurement  of 
forces  actinic  on  tlie  dam  and  their  effects ; 
ofaaenrations  of  seepage;  and  assistance  in  a 
cooperative  stuily  of  salinity,  tcmperntures, 
density  currents,  and  silt  dejiosition  in  I>al<e 
Mead. 

Observations  in  the  field  principally  con- 
cern those  factors  or  forces  which  cannot  be 
pretlicted  accurately  prior  to  construction,  or 
which  shoniil  lie  checlced  t<i  determine  changes 
that  might  N>  detrimental  to  the  strui-ture. 
One  of  the  forces  not  readily  predictable  is 
the  enrthqualie  thrust  on  the  dam.  a  study 
of  which  is  jiart  of  an  <'Xteiisive  investiga- 
tion of  eartli(|unl(e  activity  in  tlie  vicinity  of 
Lake  Meatl,  formed  liy  Boulder  iMni. 

Ttiero  is  no  evidence  of  recent  earlh<|uakes 
of  destructive  intensity  in  the  Boulder  Dam 
area ;  nevertheless,  lil>eral  nllowau<-es  for 
earthquake  shocks  were  included  in  ana- 
lyzing stress  conditions  in  the  dam. 

With  tlie  tilling  of  the  reservoir  an  incrcast- 
in   earthquake   activity    has   lieen    oltser^'ed. 


Should  strong  shocks  occur,  preimrationg 
already  made  will  iierinit  measurements  of 
their  intensities.  Three  strong  motion  ac- 
celerographs  have  been  place<l  in  or  near  tlie 
diim  to  record  shocks  of  sucli  intensities  as 
would  probably  cause  plaster  to  crack.  For 
recording  light  shocks,  a  single  horizontal 
component  Wood-Anderson  seismograph  was 
InstalliHl  in  Boulder  City  in  February  1038. 
Tills  instrument  will  Im?  rephu-etl  soon  by  a 
more  complete  installation  consisting  of  three 
instruments  measuring  motion  vertically,  and 
horizontally  In  two  directions  at  right  angles. 
Ill  addition  to  the  seismograph  station  at 
Boulder  City,  there  will  be  two  similar  sta- 
tions established  near  the  shores  of  Lake 
Mead,  so  lliat  the  origin  of  sho<-ks  can  be 
locatwl  as  accurately  as  possible  by  seismic 
trlaiigiilatlon. 

All  Boulder  Dam  seismic  work  heretofore 
lias  been  conducted  with  assistance  from  the 
United  Slates  Coast  and  Ginxletic  Survey. 
In  future  work,  particularly  the  study  of  local 
shocks  recorde<l  at  the  three  .seismograph  sta- 
tions, the  Bureau  of  Reclamation,  National 
I'ark  Service,  and  Coast  and  Oi-odetic  Survey 
will  cooix'rate.  Thus,  the  Investigation  will 
have  the  advantage  of  the  Geodetic  Survey's 
leaderslii])  and  exiMTience  in  seisniology.  Tlie 
National  Park  Service  will  service  tlie  two 
outlying  stations  to  be  located  at  some  dis- 


Resistance  thermometer  equipment 


tance  from  Boulder  City,  while  tlie  Bureau 
of  Reclamation  will  service  the  Boulder  City 
station.  The  Park  Service  has  on  its  staff 
several  engineers  and  geologists  whose  in- 
terest in  seismology  will  assure  enthuslasllc 
support.  The  Bureau  of  Reclamation  is  con- 
structing vaults  for  the  two  outlying  stations, 
and  the  Coast  and  Geodetic  Survey  is  super- 
vising tlie  purchase  of  seismological  instru- 
luent.s. 

Included  among  the  forces  whose  Inteiisltii  s 
could  not  be  predicted,  is  tlie  hydrostatic  up- 
lift pressure.  Design  studies  Included  as- 
sumed uplift  pressures,  Imsed  largi'ly  on  ob 
served  pressures  in  existing  dams.  Provisions 
were  made  in  constnicting  the  dam  to  keep 
these  pressures  as  low  as  possible.  C<^iitroi 
of  uplift  was  effected  by  thorough  grouting 
of  the  foundations,  abutments,  and  contraction 
Joints,  and  by  water  seals  along  the  contact  of 
the  upstream  face  with  the  abutments.  A 
carefuU.v  planned  system  of  drains  was  pro- 
vlde<l  to  carry  away  seepage.  The  foundation 
and  abutments  were  groutwl  under  liie  up- 
stream (Hlge  of  the  dam  by  injecting  a  mixture 
of  water  and  cement  under  pressure  into 
diamond-tlrili  holes,  the  purpose  being  to  cut 
off.  as  iiiuch  as  possible,  any  see|iage  or  How 
through  the  rock.  Drain  holes  were  drilled 
downstream  from  tlie  grouted  zone,  to  tap  any 
se«'pnge  whicli  might  And  its  way  around  or 
through  the  grouttHl  zone. 

1\) evaluate  the  cffe<  tiveness  of  initial  grout- 
ing and  drainage  oiM'rations,  and  to  determine 
later  where  renwHllal  measun>s  were  di-sirablc, 
installations  for  measuring  uplift  pressure^ 
were  made  at  several  bx^itions.  Tlie  nieasui 
lug  apparatus  c<msisle<I  of  gages,  locate<l  for 
ciuivenlence  in  an  insiieclion  gaiier.v,  and  coii- 
niKMcil  Ity  piping  to  gravel  |MM-kets  piacetl  at 
locations  where  measurements  were  dcsirol 
The  iiockets  were  nride  l>y  emlMMldlng  sacks 
of  coarse  gravel  on  tbe  contact  surface  of  llic 
foundation  and  in  the  concrete  of  the  dam. 

Some  corrective  grouting  and  drilling  of  ad 
dltloiial  drainage  hol<>s  are  now  in  prm::'  -> 
where  uplift  pressure  readings  liave  ln<li<  :>•■  .1 
that  conditions  should  N-  improved.  Forlii 
iiately,  in  an  arclied-gravity  dam  such  lis 
Boulder,  the  pn>»«'nc«'  of  uplift  pr.--ni.  -  is 
not  a  thn'at  to  the  safety  of  tlie  sim.nnr 
However,  high  uplift  pressures  would  lie  ob- 
Jivtionable  under  the  comiMirativcty  lighter 
adjoining  powcriious4>  structures. 

Vhangct  in  Ila*$  Conerric 

During  construction  of  the  dam,  elnsllc-wlre, 
electrical  strain  gages  were  eml>eddc<l  in  the 
cimcrete  at  a  numlter  of  locations  within  Ihi- 
dam    and    connected    by    leads    to   teriniiuil 
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:  boards  in  the  galleries.  From  observation  of 
;  these  instruments  total  strains  can  be  deter- 
( mined.  These  strains  give  a  satisfactory 
i  measure  of  the  volume  changes  in  mass  con- 
''  Crete,  but  it  has  not  yet  been  possible  to  isolate 
effects  of  all  individual  factors  such  as  tem- 
!  perature  variations,  plastic  flow,  and  reservoir 
I  load.  Readings  are  obtained  periodically  from 
lall  strain  meters  and  an  excellent  strain  his- 
tory of  the  dam  has  been  obtained.  Analyses 
I  have  not  yet  been  developed  to  the  extent  of 
j  determining  stresses. 

i-  Joint  meters  which  measure  the  opening  of 
leontractlon  joints  have  been  embedded  across 
■  certain  joints  in  the  dam  and  readings  are 
I  being  made  periodically.  A  large  number  of 
resistance  thermometers  were  embedded 
throughout  the  dam,  from  which  temperatures 
of  the  concrete  are  determined.  During  con- 
struction the  concrete  was  cooled  to  tempera- 
itures  varying  from  45°  F.  at  the  upstream  face 
I  to  65°  F.  at  the  downstream  face.  These 
values  are  slightly  below  the  estimated  final 
istable  temperature  of  the  dam. 

In  the  interior  of  the  dam,  the  temperature 
iof  the  mass  concrete  has  risen  about  10°  in 
Ithe  4  years  since  completion  of  construction. 
IMost  of  this  temperature  rise  is  attributable 
to  the  generation  of  heat  accompanying  the 
continuing  hydration  of  cement.  Closer  to  the 
foundation  surfaces,  greater  temperature  rises 
.have  been  observed,  because  of  the  diffusion 
lof  heat  from  the  relatively  warmer  founda- 
itlon  rock. 

i  At  exposed  surfaces  of  the  dam  seasonal 
(variations  govern  the  temperature  of  the 
concrete.  Three  automatic  recorders  give  a 
continuous  record  of  concrete  surface  tem- 
peratures wliieli  vary  from  freezing  to  145°  F. 
■Surface  temperatures  of  the  concrete  sub- 
merged by  tlie  lake  are  obtained  by  measur- 
ing lake  temperatures  with  a  resistance  ther- 
mometer lowered  to  various  depths  from  a 
boat. 

In  addition  to  joint  meter  observation^., 
measurements  of  movements  of  the  dam  are 
made  by  the  following  methods : 

(1)  Precise  surveys  by  methods  of  geo- 
desy. 

(2)  Plumbing  of  elevator  shafts. 

(3)  Extensometer  measurement  of  open- 
ings between  contraction  joints  on  top  of  the 
ilani  and  in  some  of  the  galleries. 

(4)  Weekly  readings  of  tilt  of  concrete 
blocks  within  the  galleries  of  the  dam. 

(5)  A  survey  of  cracks  within  the  dam 
nnd  on  its  outside  surface. 

The  most  interesting  and  perhaps  the  most 
significant  of  the  precise  surveys  are  those 
vvliich  locate  with  respect  to  a  triangulation 
nclwork,  the  position  of  targets  spaced  at 
faiily  regular  intervals  over  the  downstream 
face  of  the  dam.  Locations  of  the  targets 
ire  found  by  making  angular  measurements 
from  a  group  of  reference  piers  situated 
nloiig  the  canyon  walls.  Some  of  the  piers 
and  reference  points  are  far  enough  away 
from  the  dam  to  be  unaffected  by  the  Uirust 
Df  tlie  structure  against  the  abutment  rock. 


Top  to  bottom,  resistance  thermometer, 
strainmeter,  and  jointmeter  units,  also 
strainmeter  in  case  ready  for  installation 


Considering  these  remote  points  as  immobile, 
coordinates  are  transferred,  by  triangulation 
to  the  piers  nearest  to  the  dam,  and  from  the 
nearest  piers  accurate  positions  for  the  tar- 
gets are  computed  from  the  angular  obser- 
vations. 

In  addition  to  locating  the  position  of  the 
downstream    face    of   Boulder    Dam,    survey 

Making  readings  through  a  telescope 


traverses  on  top  of  the  dam  in  important  gal- 
leries and  in  adits  to  tunnels,  serve  to  reveal 
any  horizontal  bending  or  change  in  length, 
in  a  horizontal  plane,  of  the  dam  itself  or  of 
the  adjoining  tunnels.  Precise  surveys  of  all 
stations  are  made  twice  a  year. 

Elevator  shaft  plumbing,  joint  opening 
measurements,  tilt  readings,  and  crack  sur- 
veys are  supplementary  to  the  survey  showing 
movement  of  the  dam  as  a  whole.  From  the 
top  of  each  of  the  two  elevator  shafts  in 
the  dam  is  suspended  a  steel  piano  wire  sup- 
porting a  100-pound  plumb  bob  at  the  bottom. 
Horizontal  offset  measurements  are  made 
weekly  from  this  plumb  line  to  buttons  in- 
serted at  different  elevations  in  the  shaft  walls. 
From  these  offset  measurements  movements 
of  the  shafts  from  week  to  week  are  easily 
determined.  Supplementary  plumbing  meas- 
urements are  also  made  by  an  optical  method, 
in  which  offset  measurements  are  made  to  the 
buttons  from  the  vertical  line  of  sight  of  a 
collimator,  serving  the  same  purpose  as  a 
pl-umb  wire. 

The  operation  of  opening  and  closing  con- 
traction joints  at  selected  locations  in  the 
upper  levels  of  the  dam  is  measured  with  an 
extensometer,  at  inserts  placed  on  opposite 
sides  of  the  joints.  Further  data  on  move- 
ments of  the  dam  are  furnished  from  measure- 
ments of  tilt  or  angular  movement  at  a  num- 
ber of  points  in  the  galleries  of  the  dam.  Tilt 
is  measured  with  optical-type  instruments 
especially  developed  for  the  purpose  by  Recla- 
mation engineers.  Still  further  data  are  fur- 
nished by  record  drawings  showing  the  loca- 
tion and  extent  of  opening  all  cracks  observed 
in  the  galleries  and  shafts  and  on  the  faces  of 
the  dam.  About  four  careful  surveys  are 
made  each  year  for  detection  of  additional 
cracks  and  for  observations  of  previously  de- 
tected cracks.  These  data  are  useful  in  studies 
which  attempt  to  correlate  the  movement  of 
the  dam  with  the  imposed  loads  and  tempera- 
ture changes. 

Investigational  Work 

Quantities  and  temperatures  of  seepage  are 
measured  in  the  dam  and  downstream  for  a 
distance  of  about  2  miles.  The  first  and  most 
natural  concern  about  seepage  is  its  amount, 
but  its  point  of  emergence,  temperature,  and 
chemical  character  command  attention  when 
attempting  to  analyze  the  meaning  of  seepage 
changes.  Along  with  uplift  pressure,  seepage 
is  studied  to  determine  the  results  of  founda- 
tion drilling  and  grouting  operations,  and  it 
is  always  watched  in  connection  with  changes 
in  lake  level.  When  practicable,  seepage  is 
measured  close  to  the  point  where  it  issues 
from  the  rock,  as  its  location  helps  to  point 
out  possible  geologic  imperfections  such  as 
seams,  fissures,  or  porous  regions.  Fortu- 
nately the  total  quantity  of  seepage  at  Boulder 
Dam  is  small,  and  the  foundation  rock  is  not 
readily  soluble.  However,  Increasing  atten- 
tion is  being  paid  to  the  chemical  analyses  of 
seepage  water,   which,   together   with   water 
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teiiiiMTiitnrps,  serve  as  a  clue  to  the  origin  of 
sw-eiMiRe.  Knowledge  of  the  eoin|X)8ition  of  the 
K«H-|iiige  water  should  help  also  in  tuiderstand- 
ing  the  reason  for  the  deposition  of  calcium 
cnrlxMiute  in  the  foundation  drains. 

A  third  t.v[N-  of  inrestigalional  work  includes 
the  routine  measurement  of  lake  water  tem- 
peratures mitlwny  between  the  u|>stream  in- 
take lowers  at  the  dam.  It  was  foiuid  that 
a  very  finely  divide<I  silt  Is  present,  in  siis- 
liension.  along  the  bottom  of  I>ake  Mead,  and 
that  the  temperature  of  this  silty  layer  is 
surprisingly  .somewhat  higher  than  that  of  the 
water  above.  Water  sampling  further  re- 
vealed that  the  lake  water  is  not  mixed  to  a 
ludform  composition  but  Is  stratified.  Water 
cnrr}-ing  the  most  dissolve<l  solids  has  found 
its  le%-ei  along  the  bottom. 

Study  of  UcntUy  Current 

Shortly  after  the  eslntence  of  a  silt  layer 
at  the  iHittom  of  the  lake  was  discovernl  the 
U<-ologlcai  Survey,  the  Kureait  of  Standards, 
and  other  .•x-lentiflc  organizations  iMH-ame  in- 
terested in  the  nonnnlftirmlly  of  compositions 
of  large  IkkIIcs  of  water.  Indeed,  effwls  of 
ti'mis-ralure.  dissolved  milids.  and  slit  not  only 
muse  stratification,  but  where  conditions  are 
appropriate,  cans*-  density  mrreiit  flows.  B«- 
rause  of  mutual  interest  in  thes4>  phenomeiMi, 
the  fSeologlcal  Surrey,  Hureau  of  Standards, 
Kureaii  of  Fisheries,  Metro|Hililan  Water  I>is- 
Irlct  of  Southern  California,  some  university 
repn-mnitatlves,  and  the  Bureau  of  Iteclama- 
tlon  began  n  study  of  density  currents,  using 
th«'  National  Kesearch  C'onncll  as  n  c<s>nll- 
natliig  agency. 

In  the  density  current  study  of  Lake  Mead, 
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cooperation  between  the  Geological  Survey 
and  the  Itureau  of  Reclamation  has  been  very 
close.  Tlie  Bureau  of  Keciamation  lins  taken 
water  samples  which  the  Geological  Survey 
and  the  Metrois)litan  Water  District  of  South- 
ern California  have  analyzeil.  Samples  are 
taken    at    five   deslgnate<l   stations   on    Lake 


Wilde  theodolite  being  used  to  observe 
canyon  wall  targets,  one  of  the  proce- 
dures in  obtaining  deformation  of  down- 
stream face  of  the  dam 


Mead,  and  elsewhere  when  convenient.  In  ad 
dition,  the  Bureau  has  observed  lake  watei 
temperatures,  i-onductauces  which  give  I 
rough  measure  of  total  dissolved  solids,  ant 
has  taken  water  samples  for  determinalioi 
of  specific  gravity  and  silt  samples  for  de 
termination  of  particle  sizes.  Ut>cently,  nicas 
urement  of  currents  has  also  Iteen  made  witl 
a  current  meter.  At  the  present  time  mud 
valuable  data  are  l>eing  assimibied  whiel 
should  reveal,  among  other  thiugs : 

(1)  The  manner  in  which  silt  is  being  de 
positiHl  along  the  original  river  channel,  in 
eluding  depth  and  particle  size  at  the  plaa 
of  deposit ; 

(2)  The  manner  In  which  lake  water  li 
stratlfietl  by  temperature  and  solution  of  dls 
soive<l  minerals ;  and 

(3)  An  explanation  of  the  effects  of  storagi 
on  tlic  salinity  of  water  released  from  L,ak< 


Taking  water  sample  which  shows  divi 

sion  line  between  a  silty  underflow  an( 

clear  water 


M'.-ad   as  coin|>are<l   with   tlie  salinity   of  I  In 
original  river  water. 

That  the  above-mentioned  observations  ha>i 
application  Is  demonstraled  by  the  us<'  o| 
I>ake  Mead  tem|ieratnre  rec<irds  In  a  stud; 
of  the  |s)sslble  effecls  of  storage  on  the  llfi 
of  salmon  In  the  Sacramrnio  Ulver  Im-Ihw 
Shasta  Dam.  Again,  the  Boulder  City  oftli-i 
has  had  to  reply  to  Im|N>rial  Valley  lanilnv 
ers  who  were  dlsturbe<l  by  rumors  thai  Ijil 
Mead  was  gradually  becoming  a  salt  Inkr 
With  the  supiKirt  of  actual  evidence  fmii 
water  sampling,  the  reply  which  could  U 
given  was  reassuring. 

Tct-linical    Invextigatioiis  at   Boulder   Dan 
niso  Included  determining  the  clamping  factoi 


of  the  intake  towers  under  submerged  condi- 
tions, in  connection  with  earthquake  studies 
for  the  Pitt  River  bridge  piers  at  Shasta  Dam. 
Another  special  investigation  consisted  of  vi- 
bration studies  in  12-inch  diameter  models  of 
new  type  needle  valves.  Results  of  the  latter 
tests  served  to  point  out  features  needing  im- 
provement. The  models  were  altered  and  re- 
tested  until  the  tests  indicated  that  the  de- 
signs were  adequate  and  could  be  safely 
extended  to  full-size  valves. 


I 


Hydroelectric  Power 

(Continued  from  page  181) 


a  substation  near  Antioch.  It  will  be  used 
for  pumping  water  into  the  lower  end  of  the 
San  Joaquin  Valley  and  in  the  Contra  Costa 
Canal  which  will  carry  water  to  the  farming 
and  industrial  area  on  the  south  side  of 
Suisun  Bay.  There  will  be  a  large  quantity 
of  energy  in  excess  of  these  requirements  for 
general  marketing.  The  Central  Valley  proj- 
ect is  a  comprehensive  program  for  full  utili- 
zation of  the  Great  Central  Valley  water 
resources.  Flood  waters  of  the  Sacramento 
River  will  be  stored  in  Shasta  Reservoir  and 
relea.sed  during  periods  of  low  flow  for  im- 
provement of  navigation,  for  supplemental 
irrigation  supplies,  for  the  prevention  of  salt 
water  encroachment,  and  for  industrial  use. 
San  Joaquin  River  waters  will  be  stored  in 
Friant  Reservoir  for  use  in  the  upper  San 
Joaquin  Valley,  while  the  lower  San  Joaquin 
Valley  will  be  supplied  water  from  Shasta 
Reservoir  through  the  San  Joaquin  pumping 
system.  No  allocation  of  costs  has  been  made. 
What  Boulder  Dam  is  to  the  Southwest, 
and  Grand  Coulee  Dam  will  be  to  the  North- 
west, Shasta  Dam  will  be  to  California- 
Colorado."  Colorado-Big  Thompson  proj- 
ect.— Six  plants,  with  an  ultimate  capacity 
of  137,600  kilowatts.  One  plant,  located  at 
Green  Mountain  Dam,  is  now  under  construc- 
tion; it  has  a  capacity  of  21,600  kilowatts, 
consisting  of  two  10,800-kilowatt  units.  This 
plant  is  expected  to  be  in  operation  by  1942. 
Tlie  five  other  plants,  with  a  combined  ca- 
pacity of  116,000  kilowatts,  will  be  con- 
structed on  the  eastern  slope  of  the  Rocky 
Mountains  as  need  arises  and  funds  are  made 
available.  They  will  be  operated  by  water 
diverted  from  the  western  slope  through  the 
Continental  Divide  Tunnel.  When  completed, 
the  project  will  provide  supplemental  irriga- 
tion water  to  615,000  acres  of  land  now  under 
cultivation  with  insufficient  water  supplies. 
Estimated  cost  to  be  repaid  from  power  rev- 
enues, $29,288,000. 

Jicw  Afcxico-Texas:  Rio  Orandc  project, 
Elephant  Butte  plant. — Capacity,  24,300  kilo- 
watts, now  being  installed,  consisting  of  three 
8,100-kilowatt  units.  It  is  expected  that  the 
plant  will  go  into  operation  before  the  end 
of  1940.  One-half  of  the  plant's  output  has 
been  allocated  for  use  in  Texas  and  the  other 
half    has    been    allocated    to    New    Mexico. 


Power  sale  contracts  are  now  being  negoti- 
ated. Most  of  the  power  is  expected  to  be 
taken  by  private  companies,  but  all  may  be 
transferred  to  public  agencies.  The  stand- 
ard schedule  of  rates  contemplates  energy 
charges  ranging  from  $0.01  to  $0,003,  depend- 
ing on  the  amount  used,  plus  a  demand 
charge  of  $1.25  per  kilowatt.  The  demand 
charge  will  be  waived  for  distributors  with 
existing  fuel  plants  which  they  wish  to  main- 
tain in  service.  Most  of  the  power  contrac- 
tors will  be  able  to  take  advantage  of  this 
concession.  Estimated  cost  to  be  repaid  from 
power  revenues,  $7,256,000. 

Texas:  Colorado  River  project,  Marshall 
Ford  plant. — Ultimate  capacity,  67,500  kilo- 
watts, consisting  of  three  units  of  22,500  kilo- 
watts each,  two  of  which  are  now  being 
installed;  under  construction  by  the  Lower 
Colorado  River  Authority. 

Washington:  Columt>ia  Basin  project.  Grand 
Coulee  plant. — Ultimate  capacity,  1,914,000 
kilowatts,  consisting  of  eighteen  108,000-kilo- 
watt  units.  Three  units  comprising  the  ini- 
tial installation  are  now  on  order.  They  have 
a  combined  capacity  of  324,000  kilowatts. 
The  plant  is  expected  to  go  into  operation  in 
1942.  Two  station  service  units  of  10,000 
kilowatts  each  are  also  being  installed.  These 
units,  which  are  expected  to  go  into  operation 
in  1940,  will  supply  commercial  power  until 
their  output  is  required  for  station  service 
use,  such  as  operating  the  dam  and  power 
plant  machinery,  the  switchyards,  and  light- 
ing the  power  plant.  They  will  also  provide 
power  for  the  Government  camp  at  Coulee 
Dam,  and  later,  for  the  pumping  plant.  The 
cost  of  the  entire  power  plant  including  trans- 
formers and  switching  stations  is  estimated 
at  $71,000,000,  but  $130,000,000  is  tentatively 
allocated  to  power.  No  actual  allocation  of 
costs  has  been  made,  but  the  allocation  to 
power  will  Include  the  cost  of  the  power  plant 
and  part  of  the  cost  of  the  dam  and  reservoir. 
The  power  system  under  the  adopted  plan  will 
pay  a  large  portion  of  the  costs  allocated  to 
irrigation. 


Altus  Project,  Oklahoma 

THE  project  near  Altus,  Okla.,  will  hence- 
forth be  termed  the  "Altus  project"  instead  of 
the  "Lugert-Altus  project." 


Water  Supply,  Vale  Project 

AT  the  end  of  April  storage  in  the  Agency 
Valley  Reservoir  was  60,000  acre-feet,  and  in 
the  Warm  Si>rings  Reservoir  190,000  acre- 
feet.  The  Warm  Springs  Reservoir  filled 
April  13.  There  will  be  sufficient  water  both 
for  the  Vale  Oregon  district  and  the  Warm 
Spring  district,  with  a  hold-over  in  the 
Warm  Springs  Reservoir  of  120,000  acre-feet, 
and  in  the  Agency  Valley  Reservoir  of  30,000 
acre-feet  at  the  end  of  the  1940  irrigation 
season. 


Antispeculation    haw   Succeeding 
on  the  Owyhee  Project 

ALTHOUGH  minor  difliculties  continue  to  re- 
quire attention  and  gradual  correction,  the 
antispeculation  provisions  incorporated  in  the 
Owyhee  construction  repayment  contract  are 
working  out   successfully. 

Railroad  grant  land  companies  originally 
held  large  tracts  of  laud  on  the  Owyhee  proj- 
ect. Excess  holdings  were  sold  at  appraised 
prices  without  question,  enabling  settlers  to 
start  developing  their  farms  and  building 
their   homes   without  undue  burden. 

With  nonexcess  land  sales,  however,  com- 
pliance with  the  law  was  harder  to  obtain. 
The  only  real  method  of  enforcing  compliance 
was  to  deny  water  to  the  land  until  require- 
ments of  the  contract  were  met.  Two  fine 
tracts  were  kept  dry  for  2  years  before  an 
agreement  could  be  reached.  In  general, 
however,  landholders  have  been  complying 
with  the  antispeculation  provisions. 

The  antispeculation  provisions  in  the  Owy- 
hee project  repayment  contract  were 
prompted  by  experience.  On  the  Arrowrock 
division  of  the  Boise  project,  raw  sagebrush 
land  unprotected  by  antispeculation  provi- 
sions sold  as  high  as  $75  to  $100  an  acre,  and 
improved  land  as  high  as  $300  an  acre,  be- 
fore any  construction  payment  was  made. 

A.S  a  result  the  settler  who  bought  the  land 
found  himself  saddled  frequently  with  an  in- 
terest payment  that  overshadowed  his  water 
charges,  taxes,  and  other  expenses. 

It  was  recognized  that  if  the  settler  was 
to  be  expected  to  meet  his  charges  for  water, 
and  to  succeed  in  his  new  farming  venture, 
he  would  have  to  be  protected  from  his  own 
optimism.  Before  construction  work  started 
on  the  Owyhee  project  the  owners  of  the 
land  within  the  development  had  to  agree  by 
recordable  contract  to  a  Government  ai> 
praisal  of  their  holdings  on  the  basis  of  dry- 
land values.  With  certain  limitations,  they 
had  to  accept  this  appraisal  as  a  selling  price. 

The  repayment  contract  for  the  Owyhee 
project  i^rovides  that  land  in  excess  of  160 
irrigable  acres  in  a  single  ownership  must  be 
sold  at  appraised  prices.  It  also  provides 
that  nonexcess  land  sold  for  more  than  the 
appraisal  price  must  pay  half  the  difference 
to  the  irrigation  district  as  an  advance  pay- 
ment against  future  construction,  operation, 
and  maintenance  charges  against  the  tract. 

Original  Government  appraisal  of  project 
land  is  made  without  consideration  of  im- 
provements such  as  clearing,  leveling,  seed- 
ing, and  building  and  fence  construction. 
Later  the  owner  of  the  land  is  entitled  to  a 
I'cnppraisal  which  includes  the  value  of  his 
improvements,  plus  twice  the  amount  of  past 
excess  payments  to  the  district,  and  all  con- 
struction charges  that  have  been  paid. 

Original  appraisals  are  made  part  of  the 
project  repayment  contract  and  are  recorded 
in  the  counfy  records.  Reappraisals  are  also 
recorded  ar  notice  to  buyers. 
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Construction  Progress  at  Deer  Creek  Dam 


PROVO  RIVER  PROJECT,  UTAH 


By  JOHN  A.  BEEMER,  Resident  Engineer 


TllE  PROVO  RIVER  projitt  provides  for 
the  storage  and  delivery  of  a  supplemental 
water  supply  for  100,000  acres  of  farm  lands 
in  the  L'tah  and  Salt  Lake  Valleys,  and  also 
provides  additional  niunioiiwl  and  domestic 
water  for  the  cities  and  communities  adjoin- 
ing the  IrrlKuted  areas.  The  project  com- 
prises the  Deer  Creek,  Utah  Lake,  and  Aque- 
duct divisions,  and  is  tite  largest  of  the  re<-la- 
matlon  projects  in  Utah. 

Good  progress  was  made  on  the  construc- 
tion at  Deer  Creek  Dam  during  1989.  The 
diversion  and   outlet   tunnel   had  been  exca- 


vated and  coucrcte-lined,  the  excavation  and 
structure  work  for  the  relocated  railroad  was 
about  70  i)erc-ent  completed,  and  rough  exca- 
vation for  the  highways  was  completed  ex- 
cept through  the  North  Deer  Creek  borrow 
pit ;  also  such  work  In  the  dam  foundation 
as  could  be  done  prior  to  river  divcrslcui, 
mainly  about  65  percent  of  the  stripping,  had 
l>een  accomi)ll8he<l.  The  contractor's  gross 
earnings  had  amounted  to  23  percent  of  the 
contract  price  of  $2,189,006.50,  and  the 
elapsed  time  was  12.4  p«'r«>nt  of  the  l.STiO 
days  total  contract  time. 


Fiture     I 

GENERAL   PLAN    DEER  CREEK  DAM 


Const ruci ion  program.  — The  contractor's 
program  for  1030  covered  the  following 
principal  features  of  construction : 

(1)  Completion  of  the  diversion  and  out- 
let works  as  required  to  jwrmit  river  diversion. 

(2)  Completion  of  the  temporary  highway 
and  the  portion  of  the  main  highway  to  the 
left  of  the  dam  for  traffic  diversion. 

(3)  Completion  of  the  dam  foundation 
work  In  the  river  bottom,  involving  excava- 
tion of  the  cut-off  trench  under  the  dam  em- 
bankment, construction  of  the  concrete  cut-off 
wall  and  grout  curtain  across  the  rock  foun- 
dation, and  backfilling  the  trench  with 
selected  borrow-pit  materials. 

(4)  Completion  of  the  reIocale<l  railroad  to 
the  extent  required  for  traffic  diversion. 

The  outlook  at  the  beginning  of  the  scas<in 
for  completion  of  this  program  was  anything 
but  encouraging.  The  foregoing  features,  ex- 
cept the  highway  construction,  were  Inter- 
dependent. Failure  to  get  all  of  the  work 
done  in  the  deep  cut-off  trench  and  the  trench 
backfllle<l  before  stopping  of  embankment 
work  by  cold  weather  would  leave  the  foun- 
dation subject  to  damage.  Little  of  the  re- 
maining foundation  work  could  be  done  until 
after  diversion  of  the  river.  Diversion  of  the 
river  before  the  end  of  the  spring  floods  would 
leave  the  old  railroad  imme<liate1y  upstream 
from  the  dam  subject^  to  floo<ling.  Tlic  niii- 
terials  for  backfilling  the  cut-off  trench.  aUiutl 
20O.(KX)  cubic  yards  to  Ik-  taken  from  tin-  rHil-| 
n>nd  cut  through  the  North  Dj^er  Crt-ek  Inir- 
row  pit,  would  have  to  tw  placed  In-forc 
cniliiinkinent  work  was  stoppe<l ;  otherwise,  to 
ciiniplete  the  railroad  work  would  nece8.sital<' 
st(K-k-piliiig  these  materials. 

The  program,  however,  was  successfully 
1  arrie<l  out  by  the  contrnct«ir  with  incrciiMtl 
forces  and  equipment  by  working  thn-e  shifts 
almost  continuously.  Favorable  weather  iiixi 
low  water  in  the  l*n>vo  River  also  contrllniiid 
very  greatly  to  the  completion  of  the  in"- 
gnini.  The  river  was  dlverte<l  earlier  than 
an  average  normal  ruimff  would  have  iht- 
mitte<i.  The  long  Indian  summer  iiermittml 
Inle  fall  placing  of  emlmnkment  nniterials 
taken  from  the  railroad  cut  and  favorc<l  the 
track  laying.  Imllasting,  and  other  fiiM-ratinns. 
At  the  end  of  the  year  the  contriiclor  -u-- 
IM'ndfii  construction  operations  on  atx-ount  of 
low  trni|ieratun'H  and  snow.  The  works  were 
left  in  g<KMl  <-ondition  for  the  winter  and  for 
resinning  construction  work  in  the  >print:. 

I'onlrarlor'*  progrcM. — At  the  end  of  I'.i.ilt 
the    total    contract    ennilngs    amoiuitol    tu 
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$1,037,130.18,  or  47.43  percent  of  the  total 
contract  price  of  $2,189,096.50,  and  the 
elapsed  time  was  533  days,  or  39.48  percent 
of  the  total  of  1,350  days'  contract  time. 

During  1938  the  construction  in  the  dam 
foundation  was  necessarily  confined  to  such 
worli  as  could  be  done  prior  to  river  diversion. 
However,  by  maliing  changes  in  the  river  chan- 
nel and  unwatering  portions  of  the  founda- 
tion, the  contractor  was  enabled  to  complete 
a  large  part  of  the  stripping,  amounting  to 
130,000  cubic  yards.  Also,  in  the  larger  area 
to  the  left  of  the  river  channel,  he  constructed 
the  downstream  toe  drains,  excavated  a  por- 
tion of  the  main  cut-off  trench  to  a  shallow 
depth  (about  22,000  cubic  yards),  and  con- 
structed small  portions  of  the  gravel  and  rock 
fills  in  the  downstream  toe  of  the  dam  with 
suitable  materials  from  the  outlet  works  and 

'  foimdation  excavations. 

Construction  in  main  cut-off  trench. — On 
June  1,  1939,  immediately  after  diverson  of 
the  river,  excavation  of  the  main  cut-off  trench 
was  resumed.  Two  Northwest  draglines  of 
2Mi-  and  1%-yard  capacity  and  a  fleet  of  5-yard 
Koehring  Dumptor  trucks  were  used  for  the 
excavation  and  hauling. 

The  trench  was  unwatered  by  pumping  from 
a  sump  in  the  left  end.  To  begin  with,  the 
amount  of  water  pumped  from  the  sump  was 

^  about    2    second-feet.     The    contractor    also 

\  kept  a  pump  in  operation  just  above  the  waste 
piles,  about  500  feet  upstream  from  the  dam, 

)  and  another  at  the  upstream  toe  of  the  dam, 
to  intercept  seepage  into  the  upstream  side 

1  of  the  cut-off  trench  excavation.  These  two 
pmnjis  discharged  about  4  second-feet  of  sur- 

:  face  drainage  into  the  river  diversion  channel 

I  above  the  tunnel  intake. 

The  materials  excavated  were  mainly  sand, 

I  gravel,  and  cobbles  except  for  a  nearly  con- 
tinuous sandy-clay  layer,  4  to  10  feet  thick, 

[lying  10  to  15  feet  below  the  stripped  surface. 
The  side  slopes  of  the  excavation  stood  well 
and  there  was  no  evidence  of  the  piping  of 


fines  from  the  foundation  into  the  trench.  Ex- 
cavation during  June  amounted  to  about 
33,000  cubic  yards. 

The  suitable  excavated  materials  were 
placed  directly  in  the  gravel  and  rock-fill 
downstream  sections  of  the  dam  or  were  stock- 
piled. The  unsuitable  materials  were  wasted 
upstream  from  the  dam. 

During  July  1939  the  excavation  work 
progressed  rapidly,  the  contractor  having 
added  to  his  equipment  a  2V{>-yard  Link  Belt 
dragline  and  a  fleet  of  7-yard  Hack  trucks. 
Two  12-yard  carry-all  scrapers  drawn  by  RD8- 
Caterpillar  tractors  were  also  used  in  the 
low  reaches  of  the  trench.  Excavation  for 
the  month  amounted  to  87,000  cubic  yards. 

The  unwatering  was  continued  by  pumping 
from  sumps  as  the  excavation  was  deepened 
toward  the  central  part  of  the  trench.  The 
average  inflow  increased  to  about  3  second- 
feet.  Two  Union  Iron  Works  8-inch  centrifu- 
gal pumps  powered  by  100-horsepower  motors, 
mounted  on  steel  barges,  were  operated  inter- 
mittently to  keep  the  water  level  below  the 
main  excavation  work. 

The  side  slopes  of  the  trench  continued 
stable  even  in  places  where  considerable  seep- 
age water  issued  from  the  sides.  The  water 
table  on  each  side  of  the  trench  was  gradually 
lowered,  so  that  by  the  end  of  July  the  inflow 
was  nearly  all  coming  in  near  the  trench  bot- 
tom and  along  the  rock  foundation.  The  ma- 
terials near  the  bottom  were  mainly  coarse 
and  not  subject  to  sloughing. 

During  the  period  July  17  to  27,  the  con- 
tractor made  a  belated  attempt  to  drive  well 
points  in  the  slojjes  for  installing  a  well-point 
system  for  unwatering  in  accordance  with 
the  method  proposed  in  the  specifications. 
It  was  found  that  this  method  of  unwatering 
would  be  impracticable  for  this  particular 
job  on  account  of  the  large  content  of  coarse 
gravel  and  cobbles  in  the  material.  At  the 
contractor's  written  request,  therefore,  he 
was  permitted   to  continue  the  same  method 


of  unwatering  used  up  to  this  time,  together 
with  an  adequate  system  of  drains  in  the 
bottom  and  slopes  of  the  trench  to  be  well 
grouted  after  backfilling  the  trench. 

As  the  trench  narrowed  and  the  excavation 
reached  the  rock  bottom,  the  amount  of  equip- 
ment vised  and  the  yardage  output  were  con- 
siderably reduced.  The  rough  excavation  was 
followed  by  cleaning  the  rock  surface,  con- 
structing drains,  excavating  the  footing  for 
the  cut-off  wall,  concreting  the  wall  footing 
and  drilling  and  grouting  of  the  foundation 
rock.  The  final  rough  excavation  in  the  deep 
portion  of  the  trench  was  done  mainly  with 
a  2l^-yard  Northwest  dragline  loading  into 
two  12-yard  carry-all  scrapers  drawn  by 
RD8-Caterpillar  tractors.  These  tractor- 
carry-all  units,  helped  by  a  tractor  booster, 
were  used  to  make  the  steep  slippery  climb 
out  of  the  trench  after  truck  haul  was 
abandoned. 

In  September  the  "clean-up"  excavation  was 
completed  across  the  rock  bottom  with  light 
equipment  and  hand  labor.  The  material  was 
hoisted  out  of  the  trench  in  rock  skips  at- 
tached to  dragline  derricks  and  delivered  to 
trucks  for  disposal.  Construction  of  drains 
in  the  cut-off  wall  footing,  drilling  and  grout- 
ing, and  other  follow-up  work  was  well  under 
way  by  the  end  of  the  month.  The  river- 
bottom  portion  of  the  main  cut-off  trench  ex- 
cavation amounted  to  slightly  more  than 
ieO,000  cubic  yards.  The  completed  trench 
section  had  a  bottom  width  of  30  feet,  IVi 
to  1  side  slopes,  and  a  maximum  depth  of  85 
feet. 

The  amount  of  water  pumped  from  the 
trench  bottom  averaged  about  6  second-feet, 
the  maximum  about  6.5  second-feet.  Meas- 
urements were  made  by  means  of  a  Venturi 
fiume  installed  at  the  outlet  end  of  the  pump 
discharge  line.  An  automatic  recorder  was 
used  to  obtain  a  continuous  record  during 
September  and  October,  the  period  of  maxi- 
mum discharge. 


Panorama  No.  1.     Status  of  Construction  October  26,  1939 
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Tlie  flnal  draiuuge  provisions  consisted  of 
construction  a  covered  concrete  sump  at  tlie 
lowest  place  in  the  trench  bottom,  from 
which  all  the  drainaee  was  pumped,  and  a 
system  of  drains  in  the  foundation  and  lower 
slopes  of  the  trench  leading  to  the  sump. 
The  cut-off  wall  footing  formed  the  down- 
stream side  of  the  sump  through  which  an 
opening  2^  feet  l>elow  the  top  of  the  sump 
was  left  to  take  the  drainage  from  the  down- 
stream side  of  the  cut-off  wall.  Openings  in 
other  sides  of  the  sump,  al)out  1  foot  below 
its  top,  admitted  drainage  from  the  upstream 
side.  Tlie  openings  were  screene<l  with 
punched  boiler  plate  placed  on  the  outside  of 
the  sump  w^alls.  Perforated  metal  pipes  of 
4-  to  12-lnch  diameter  were  laid  in  trendies 
In  the  ro<-lc  foundation  along  the  toe  of  each 
sloiie  and  o«vere<i  with  cobbles  and  gravel, 
with  connecting  .spur  drains  of  2-inch  mini- 
mum diameter  where  nc<-de<l.  Riser  pipes  of 
2-  to  4-inch  diameter  were  welded  to  the  side- 
drain  pi|ieH  and  extended  up  the  slopes  of 
the  trench  for  use  in  grouting  the  drains 
after  barlcfllling  the  trench.  Where  the 
seepage  was  continuous  over  portions  of  the 
side  sloties,  r«K-l{  and  gravel  blankets  were 
placed  beginning  at  tlie  drains  and  extend- 
ing far  enough  up  the  hIoim*  to  "dry  up"  the 
wet  arena. 

Pumping  equipment  used  for  unwaterlng 
from  the  concrete  sump  consisted  of  two 
S-lnch  Jaeger  vacuum  pumim  with  40-hor»e- 
power  motors  and  two  8-Inch  Union  Iron 
Works  centrifugal  puniim  with  lOOIiorM-- 
power  motors.  Tlic  two  Jaeger  |>um|m  dellv- 
ere<l  Into  an  outlet  line  where  one  of  the 
centrifugal  puni|w  was  used  as  a  Ixioster. 
The  otiier  cenlrlfugol  pump  wrve<l  as  a 
standby  unit  for  o|)eratlon  when  each  of  the 
Jaeger  pumps  was  moved.  In  luni,  up  the 
slope  during  backfilling  of  the  trench.    This 


system  prove<l  very  satisfactory  and  at  no 
time  was  the  tinckflil  damaged  or  the  plac- 
ing stopped  on  account  of  pump  trouble. 

On  October  19  backfilling  of  the  trench 
was  started,  all  other  construction  in  the 
river  bottom  portion  of  the  trench,  including 
the  drainage  system,  the  concrete  cut-off  wall 
and  grout  curtain  having  been  completed. 
Panorama  No.  1,  taken  October  26,  1939, 
shows  the  statu.s  of  construction  at  that  time. 
Selected  materials  of  low  percolation  rate, 
from  the  railroad  cut  through  the  North  Deer 
Creek  borrow  pit,  were  used  for  the  backfill. 
The  usual  methods  of  placing,  compacting, 
ami  testing  were  used  in  accordance  with  the 
siie<'iflcntiiius  for  placing  earth  fill.  Very 
little  difficulty  was  experienced  from  wetting 
of  the  fill  on  the  trench  Imttom  and  sloi)es 
as  the  drains  and  pumps  o|)erate<i  very  sat- 
isfactorily throughout  the  backfilling  work. 
The  trench  was  practically  fllle<i  by  Novem- 
lK>r  29  when  the  earth  fill  work  was  discon- 
tinued for  tlie  winter.  Tlie  siirfa<-e  of  tlie 
fill  was  grade<l  to  provide  a  drainage  lead- 
ing to  an  niitonintic  pump  to  prevent  the 
accumulation  of  surface  water  and  to  facili- 
tate preimratlons  for  resuming  the  earth  fill 
Work  In  the  spring.  Tlie  apjiearance  of  the 
embankment  on  December  1,  1939,  Is  shown 
by  Panorama  No.  2. 

OlhiT  foundation  teork. — Nearly  all  the  re- 
maining cimstruction  work  in  the  river  bot- 
tom [Mirlion  of  the  dam  foundation  twis 
completed  during  the  year  at  Intermittent 
periods  when  It  did  not  interfere  with  the 
progress  In  the  main  cut-off  trench.  BV>un- 
datlon  stripping  l>etween  the  dam  abutments 
was  coniplele<l  except  for  a  small  area  occu- 
pied by  the  old  railroad  along  the  base  of  tlte 
right  abutment. 

The  lower  portion  of  the  secondary  cut-off 
on  the  left  abutment  was  completed.  Includ- 


ing tlie  trench  excavation,  wall  construction, 
grouting,  and  backfilling  with  embankment 
materials. 

Test  borings  revealed  the  presence  of  clay 
deposits  In  the  river  bottom  ixirtiou  of  tin 
dam  foundation  downstream  from  the  axi>. 
extending  from  lioth  abutments  toward  th. 
center  of  the  foundation.  These  deposits,  4 
to  9  feet  thick,  iiiiderlle  the  surface  gravel 
of  the  stripped  foundation  at  depths  of  14  to 
18  feet.  To  break  the  continuity  of  these 
clay  deposits  o  trench,  50  feet  wide  at  tb^ 
bottom  and  about  400  feet  long,  was  excu 
vated  across  the  foundation  parallel  to  and 
140  feet  downstream  fn)m  the  axis  of  the 
dam.  The  depth  of_the  trench  was  deter- 
mined by  the  bottom  limits  of  the  clay  dc 
IKisits,  averaging  aliout  22  feet.  Suitabl' 
gravelly  materials  from  the  excavation  wen' 
placed  In  the  gravel-fill  section  of  the  dam 
and  the  clay  was  discarded.  The  trench  w;i 
backfilled  with  cimiiiucted  materials,  suitabl> 
for  this  iHirtiou  of  the  dam. 

Oroutlng 

Tlie  design  of  the  dam  provides  for  con- 
struction of  a  grout  curtain  in  the  rocK 
foundation  under  the  main  concrete  cut-ofl 
wall  extending  the  full  length  of  the  strcctiirr 
to  prevent  the  passage  of  water  through  rock 
seams  under  the  dam  and  through  the  alnii 
menls.  It  was  decided  to  extend  this  groiii 
cut-off  Into  the  rock  surrounding  tlie  outlet 
tunnel  under  the  left  dam  abutment  to  inter- 
cept wH'page  Just  above  the  gale  chamlier. 

amuling  in  the  nutlet  tunnel, — The  drllllUL- 
and  grouting  for  the  iiortion  of  the  ciirtiiiii 
nlHiut  the  tunnel  was  started  April  2l)  nixl 
completed  lilay  20,  193i>.  The  work  was  <l(iii> 
Inside  the  tunnel,  offer  the  concrete  lining 
had  lieen  finished,  by  drilling  and   grouting 
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two  rings  of  holes  at  tunnel  stations  9+50 
and  9+70.  Each  ring  contained  6  holes 
equally  spaced  in  the  tunnel  circumference 
but  staggered  with  those  in  the  other  ring. 
The  holes  were  25  feet  deep  about  the  bottom 
and  left  side  of  the  tunnel  and  up  to  100  feet 
deep  above  and  to  the  right.  The  fans  of 
holes  pointing  upward  were  directed  so  as 
to  intersect  the  grout  curtain  to  be  constructed 
later  under  the  main  concrete  cut-off  wall  on 
the  left  abutment. 

Standard  air-powered  equipment  was  used 
for  the  drilling,  grout  mixing,  and  pumping, 
the  set-up  and  operation  of  which  met  speci- 
fication requirements  and  gave  satisfactory 
results.  The  drilling  was  mostly  in  lime- 
stone with  some  sandstone  and  shale.  The 
strike  of  the  formation  is  nearly  at  right 
angles  with  the  tunnel  and  the  dip  is  approxi- 
mately 25°  upstream. 

Cement  and  water  grout  was  used.  The 
average  mix  was  1  part  cement  to  3  parts 
water.  The  holes  of  greater  depth  than  25 
feet  were  grouted  in  two  stages  at  about  30 
and  100  pounds  pressure  respectively.  The 
grout  taken  by  the  first  shallow  holes  seemed 
to  go  mainly  around  the  concrete  lining,  and, 
as  indicated  by  the  grouting  which  followed, 
made  a  tight  seal  between  the  concrete  and 
rock.  Some  of  the  deeper  holes  intersected 
seams  in  which  the  grout  was  forced  down 
the  dip  to  the  tunnel  lining  upstream.  The 
largest  take  was  349  cubic  feet  in  a  second- 
stage  grouting,  during  which  operations, 
grout  appeared  at  a  construction  joint  in  the 
tunnel  lining  100  feet  upstream.  The  two 
rings  of  holes  took  a  total  of  607  cubic  feet 
(sacks  of  cement),  437  in  the  first  ring 
grouted  and  170  in  the  other. 

From  observation  of  this  grouting  it  is 
believed  that  a  good  seal  was  effected  along 
the  tunnel  lining  and  in  the  adjacent  rock. 

Grouting  in  the  main  cut-off  trench. — 
Drilling  and  grouting  work  in  the  main  cut- 
off trench  was  started  at  the  left  abutment  of 
the   dam  on  August  3  and   closely   followed 


the  trench  excavation  and  preparatory  woi'k 
in  the  rock  bottom  across  the  dam  foundation. 
Grouting  was  completed  through  the  800-feet 
distance  between  abutments  by  October  18 
just  prior  to  backfilling  the  trench.  The 
work  was  frequently  interrupted  and  com- 
plicated by  the  unwatering  operations  and  the 
congestion  due  to  rapid  prosecution  of  other 
construction  in  the  trench. 

The  cut-off  wall  footing  was  placed  in  a 
water-bearing  limestone  and  it  was  necessary 
to  construct  cobble  and  gravel  drains  in  the 
footing  trench  to  handle  the  Inflow  of  water 
during  concreting  operations.  The  drains 
were  then  thoroughly  closed  and  grouted  prior 
to  any  curtain  grouting  under  the  cut-off  wall 
footing.  This  was  a  difficult  process  due  to 
leaks  developing  at  the  sides  of  the  footing. 
In  extreme  eases  sawdust  and  small  pieces  of 
burlap  were  added  to  the  grout  mixture  to 
seal  the  leaks  until  the  following  cement  and 
water  grout  had  set.  This  preliminary  special 
grouting  was  very  successful,  and  in  the  sub- 
sequent curtain  grouting  few  bad  leaks 
developed. 

The  general  procedure  of  the  curtain  grout- 
ing resulted  in  a  spacing  of  holes  up  to  50 
feet  in  depth  at  10  feet,  up  to  75  feet  in  depth 
at  20  feet,  and  up  to  100  feet  in  depth  at  40 
feet.  However,  where  observations  of  the 
drilling  or  grouting  gave  doubt  of  good  re- 
sults, deeper  drilling  or  closer  spacing  of  shal- 
low holes  was  used.  The  procedure  gave  evi- 
dence of  the  effectiveness  of  the  grouting  as 
the  first  and  second  intermediate  holes  usually 
took  successively  less  quantities  of  grout. 
Where  this  was  not  true  the  probable  need 
of  additional  grouting  was  indicated. 

The  drains  under  the  footing  were  grouted 
with  a  1.0  to  0.7  cubic  foot  water  to  1  cubic 
foot  cement  mix  at  maximum  pressures  of 
20  to  25  pounds  per  s(iuare  inch.  The  20-foot 
stage  was  then  grouted  with  a  minimum  mix 
of  3.0  at  a  maximum  pressure  of  25  pounds, 
and  the  50-foot  stage  with  a  minimum  mix  of 
5.0  at  pressures  of  50  to  GO  pounds.     The  third 


stage  was  then  grouted  at  about  100-pound 
pressure.  Where  holes  took  grout  rapidly  the 
mix  was  gradually  thickened  but  not  to  less 
than  1.0  except  in  cases  of  bad  leaks.  Where 
satisfactory  holding  pressures  could  not  be 
obtained  due  to  leaks  which  could  not  be 
calked,  subsequent  grouting  was  done  through 
the  same  or  additional  holes  until  it  appeared 
that  the  grouting  was  complete. 

The  total  drilling  in  the  800-foot  portion  of 
the  main  cut-off  trench  completed  between 
abutments  during  the  1939  season  amounted  to 
6,612  linear  feet  and  the  grouting  amounted 
to  12,435  cubic  feet  (sacks  of  cement)  of  which 
772  cubic  feet  were  used  in  special  grouting  of 
drains  and  springs  in  the  cut-off  wall  footing 
trench.  The  largest  "take"  was  1,628  cubic 
feet  in  the  third  stage  of  a  100-foot  hole  near 
the  middle  of  the  foundation. 


Parker  Contract  Awarded 

ON  May  9,  the  Chicago  Bridge  &  Iron  Co.  of 
Chicago  submitted  the  successful  bid  of 
$184,500  for  furnishing  and  erecting  4  steel 
Ijenstock  pipes  of  welded  plate  steel,  22  feet 
in  diameter  for  the  Parker  power  plant  at 
Parker  Dam  on  the  Colorado  River,  15  miles 
northeast  of  Earp,  Calif.  With  a  water  ca- 
pacity of  5,000  cubic  feet  per  second,  these 
penstocks  will  convey  the  river  water  from 
the  forebay  at  the  left  end  of  the  dam  down 
to  the  turbines  in  the  power  plant.  The 
hydraulic  units  will  operate  under  a  head  of 
about  72  feet. 

All  of  the  penstocks  will  be  Installed  In 
the  tunnels  with  the  exception  of  the  down- 
stream make-up  piece  of  each  penstock, 
which  will  be  erected  by  the  Bureau  of 
Reclamation. 

The  Parker  Dani  power  plant  will  consist 
of  four  main  units,  each  with  a  capacity  of 
30,000  kilowatts.  Machinery  is  already  on 
order  for  three  of  the  main  units,  comprising 
the  Initial  installation. 


Panorama  No.  2.     Appearance  of  embankment  December  1,  1939 
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Irrigation  History  and  Resettlement 
of  Milk  River  Project,  Montana 


By  GLADYS  R.  COSTELLO,  Malta,  Mont. 
{Continued  from  May  i«««e) 


AGAIN  in  July  a  crew  was  st-nt  In  from  the 
ranch  to  put  up  the  hay.  Temporary  fences 
were  strung  around  tlie  stacks  and  in  ordi- 
nary winters  some  of  tlie  "slie  stuff"  was 
traiied  in  for  the  season.  A  man  or  two 
"batched"  at  the  single-room  log  culiin  on  the 
phice  and  fed  the  cattle  during  coUl  weather. 
In  extremely  hard  winters  some  ranchers 
haule«l  the  hay  from  tlie  valley  for  cattle 
on  the  range  while  others  moved  their  stock 
in  for  the  winter. 

On  the  surface  the  construction  of  a  costly 
irrigation  system  for  the  use  of  a  limited 
number  of  cattle  and  sheep  owners  might  ap- 
pt-ar  unjustified.  Tliat  this  was  not  the  case 
was  due  to  the  fact  that  these  stockmen,  dur- 
ing the  early  construction  perlcxl  of  the  irri- 
gation system,  had  unllmlte<l  free  range  for 
their  stock  and  could  afford  the  liigher  prktKl 
land  for  raising  winter  fe<>d  and,  during  the 
period  following  completion  of  the  system, 
construction  cliarges  were  not  immediately 
fixed.  With  the  growing  conviction  among  all 
classes  of  people  tliat  "dry  land"  farming  was 
a  failure,  the  land  was  held  in  many  instances 
as  a  speculation. 

Dry  Farming  Found  Unprofitable 

That  dry  fanning  northern  Montana's  semi- 
arid  prairies,  except  for  the  few  districts 
whore  lietter  soils  provided  a  basis  for  large 
scale  wheat  fanning,  was  impossible  was 
boroming  more  firmly  e»tabllshe<l  each  sea- 
■on.  Farm  relief  In  the  form  of  see<l,  fpe<l. 
summer  fallow,  aiKl  sulwistence  lonns  in  the 
counties  of  I>hllllp«.  Blaine,  and  Valley  up  to 
ISRO  had  readied  an  estimated  «r>.lMIO,000  and 
during  the  next  4  years  was  to  mount 
93,000.000  higher.  Hundreds  of  farmers  had 
already  abandoned  their  fanns.  Cultivated 
fields  were  overgrown  with  weeds.  Delln- 
qnent  taxes  pyramided  year  after  year. 
niMe  ••tmindlng  figures  had  piled  up 
against  this  one  c<>mparatively  smnll  imrtion 
of  the  "dry  farming"  area  of  the  State,  de- 
spite the  fact  that  a  bum|MT  wheal  crop  had 
been  harvested  In  1027  and  o  fair  cnip  raisi-d 
In  1028  had  bc«n  sold  at  a  comparatively  high 
price  IcTcl. 

The  early  thirties  were  to  experience  even 
worse  times.  A  lO-year  drought  face<l  north- 
em  Montana.  Cultlva(e<l  fleld<>  were  to  be- 
come minlalnre  deserts.     Dust  storms  were 


to  black  out  the  entire  country.  The  native 
gras.seg  were  to  be  literally  blown  out  of  tlie 
shallow  soil,  only  the  cactus  was  to  increase 
and  spread  n  cariiet  of  blossom  over  the  bar- 
ren hillsides  in  Junes  to  come. 

Tribute  by  Pioneer*  to  Dr.  Elicood  Mead 

But  northern  Montana  was  fortunato  in 
having  a  group  of  men  with  foresight  and 
vision,  one  of  whom  was  Henry  L.  I.jintz  who 
came  to  I'hillips  County  in  V.YSi  as  county  ex- 
tension agent.  Lantz  received  his  bachelor's 
degree  in  agriculture  from  Montana  Stale 
College  in  lOl'l  and  in  1021-2:;  tmik  gradunte 
work  in  rural  wouomlcs,  s|ieciallziiig  in  re- 
.settlement,  nt  the  University  of  California 
under  the  professorship  of  the  late  Dr.  Kl- 
wood  Mead,  pioneer  land-use  economist,  who. 
on  leaving  the  University  of  Califonila. 
serve<l  as  United  States  Commissioner  of 
Reclamation  from  1J»24  to  19.S6. 

In  this  group  also  was  H.  II.  Johnson,  wlio 
came  to  the  Milk  River  project  in  11>2.">  as 
superintendent,  and  was  said  to  have  been 
the  first  agricultural-minded  su|>erlnteiideiit 
asslgiml  to  the  project.  He  had  gained  a 
keen  iii.slght  into  Dr.  Mead's  working  theo- 
ries, having  worked  directly  under  his  super- 
vision. 

Josef  Sklower,  George  Chamliers,  and  Fred 
U  Robinson,  all  Imsinessmen  and  landown- 
ers in  the  Malta  district,  together  with  Mr. 
Lttnlz  and  Mr.  John.son,  made  up  a  s|H>cial 
chanilM'r  of  commerce  committee  apiM>inte<l 
to  Work  out  some  agricultural  prognim  for 
the  area. 

Coniiiig  to  IMiilllps  County  when  he  did, 
Mr.  Ijintz  as  county  extension  agent  became 
familiar  with  the  dry  land  farm  iwychology 
and  the  next  .vear  tlio  philosophy  of  the 
country.  Grounde<l  in  the  fundamentals  of 
land  economics  Kanlz  soon  saw  that,  with 
most  of  the  county  definitely  siibmnrginal  in 
character,  those  areas  should  l>e  devotinl  ex- 
clusively to  the  Ilvest<H'k  Industry,  while  the 
Irrigable  lands  and  areas  of  lietter  soil  where 
large-wale  wheat  farming  might  lie  success- 
ful on  a  me<-lia nixed  scale  should  lie  devel- 
oped and  made  available  to  the  farmers. 
One  of  his  first  achlevenHMils  was  the  ap- 
plication of  a  soil  map  preparol  by  the 
llurenu  of  Soils  and  the  Mimtana  Stale  F^x- 
Iterimenl  Station  as  the  Imsis  for  the  develop- 


ment   of   an    agricultural    program    for    the 
count.v. 

In  commenting  on  that  map,  Mr.  Lantz 
said  at  the  time,  "Tills  soli  study  reveals  that 
Fliillllis  County  with  Its  immense  acreage 
lias  everything  from  badlands  in  name  and 
truth  to  tlie  most  excellent  agricultural  hind. 
With  so  large  a  territory  divided  among  sudi 
a  sparse  population,  the  most  pnHluctive 
land  should  be  utlliz«'d  first  and  the  iKM>rer 
lyiies  of  soli  alMtndoiuHl  as  far  as  farniiiig  is 
concerned.  We  have  heard  a  great  deal 
aliout  eliminating  the  scrub  cow  and  the 
iMiarder  hen,  but  siiK-e  the  soil  map  has  rc- 
veale<l  the  county  as  It  is,  we  surely  ought 
to  eliminate  tlie  scnib  acres  from  culti- 
vation." 

Tlie  soil  map  was  released  In  1025  and  lie- 
came  the  ba.sis  of  a  new  philosophy  among 
thinking  farmers  and  far-seeing  agricultural 
lead«'rs.  But  there  were  to  be  drought  years, 
low  farm  prices.  Insect  pests,  debts,  and  the 
re<luctlon  of  the  entire  area  to  that  of  a  "prob- 
lem area"  before  the  majority  of  the  farmers 
abandoned  their  rosy  dreams  of  easy  money 
In  dry  land  wlieat  farming  for  a  hard-heade<l 
acceptanc-e  of  the  facts  of  soli  and  climate. 

With  such  leadership  as  repr«'s«Mit(Hi  by  the 
five  men  alMive  mentioned.  It  was  but  a  ^l<p 
to  the  formation  of  the  "Malta  rian"  of  riM't- 
tllng  dry  land  farmers  in  the  irrigable  valley. 
Mr.  I>antz  has  alwayh  believed  credit  for  the 
plan  should  have  gone  to  I>r.  Mead,  through 
whos«'  enthusiastic  endors4'meiit  it  iMK-anie  na 
tionally  known  and  was  to  ap|K>ar  later  as 
part  of  the  resettlement  administration  pro 
gram. 

I.ack  of  l(H-al  flnanc<-s  was  the  handicap  and 
it  was  not  until  the  drought  year  of  1IK{;<  that 
T.  C.  Simuldlng,  director  of  relief  for  .Mon- 
tana, iiotlfie<l  the  local  res<>ttlement  «iinmlt- 
tw  that  M.  I...  Wilson,  then  chief  of  the  sul> 
slstence  division  of  the  Feiieral  relief 
ndministratlon.  was  Inten-steil  in  condiiriinc 
an  exiwrlinent  Into  the  possibilities  of  e^i.ili 
lishing  destitute  dry-land  farmers  on  irritiii-il 
lands  in  tiie  Milk  Itlver  Valley. 

Tlie  following  spring,  Mr.  Wilson  calle<l  Mr. 
Ijintz  to  Washington  for  a  disriission  of  the 
local  situation.  As  a  result  of  this  omferenci' 
a  program  of  retiring  submarginal  land  from 
|ir<Nluclion  was  undertaken  In  this  section  of 
the  State  and  when,  in  lIKCi.  the  Iti>sett lenient 
Administration  was  creat<>d,  Mr.  I.<anlz  was 
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named  manager  of  the  Milk  River-northern 
Montana  project,  the  largest  in  area  in  the 
United  States. 

Suhmarginal  Land  Retired 

The  program  was  twofold,  retirement  of 
submarginal  land  from  future  attempts  at 
farming  and  the  resettlement  of  the  displaced 
population  in  the  Milk  River  Valley.  Public 
domain  was  withdrawn  from  homesteading 
and  the  era  of  the  "free  home  in  the  West" 
was  definitely  of  the  past. 

After  five  years'  work,  during  whicli  time 
the  Resettlement  Administration  became  the 


parent  of  the  Farm  Security  Administration 
which  was  to  take  over  the  resettlement  of  des- 
titute farmers,  and  the  Soil  Conservation  Serv- 
ice which  was  to  assume  control  of  dry  land 
purchase  and  development,  the  entire  agricvil- 
tural  pattern  of  an  area  three  times  the  size  of 
the  State  of  Connecticut  had  been  changed. 

The  interdependence  of  these  two  programs, 
so  completely  recognized  as  to  be  included 
in  one  program  under  the  old  resettlement  ad- 
ministration, is  the  unique  factor  of  the  Milk 
River-northern  Montana  projects,  and  upon 
their  continued  indivisibility  rests  the  success 
of  the  venture. 

To  understand  the  importance  of  the  com- 


bined programs  one  has  but  to  remember  that 
the  greater  part  of  the  three  project  counties 
is  submarginal  range  loud  and  that  practically 
every  foot  of  farming  land  in  this  great  ex- 
panse of  country  lies  in  the  valley  of  the  Milk 
River  and  its  tributaries  or  in  a  few  scattered 
communities  where  soil  and  large-scale  farm- 
ing practices  make  wheat  farming  practicable. 
The  Milk  River  Valley  bisects  the  project  and, 
irrigated  by  the  Milk  River  irrigation  system, 
contains  thousands  of  acres  of  rich  and  as  yet 
undeveloped  irrigable  land,  enough  land  to 
resettle  all  the  unsuccessful  dry-land  farmers 
within  the  area  and  leave  room  for  more. 
{Concluded  in  Aiiffust  issue) 


NOTES   FOR  CONTRACTORS 


Specifica- 
tion Xo. 


Project 


Bids 
opened 

IHO 
Mar.  11 

Mar. 

18 

Apr. 

4 

Apr. 

16 

Apr. 

17 

Apr. 

22 

Apr. 

15 

Apr. 

25 

Apr. 

18 

Apr. 

22 

Apr. 

29 

Apr. 

18 

Apr. 

15 

Apr. 

18 

Apr. 

24 

Apr. 

29 

Apr. 
Apr. 

26 
22 

Apr. 

24 

May 

1 

May 

13 

Work  or  material 


Low  bidder 


Name 


Address 


Bid 


Terms 


Contract 
a»  arded 


1337-D 

1343-D 
1348-D 


1353-D 


1354-D 
B-38,  232-A 

B-46,  I96-A 

»  1382-D 
904 
908 

B-22, 327-A 
B-38,  176-B 


32, 801-A 
B-22,  328-A 

I355-D 


Central  Valley,  Calif.. 


Colorado-Big    Tliomp- 
son,  Colo. 

Boulder  Canyon,  Ariz.- 

Nev. 
Provo  River,  Utaii 

--do..- 

Pine  River,  Colo. 

Parker    Dam     Power, 
Calif.-Ariz. 

Central  Valley,  Calif— 


Columbia  Basin,  Wash. 


-do. 


Parker  Dam,  Calif.-Ariz 

Columbia  Basin,  Wash. 

Colorado-Big    Thomp- 
son, Colo. 
Minidoka,  Idaho 

Columbia  Basin,  Wash. 

do 

Kendrick,  Wyo 

Columbia  Basin,  Wash. 


Tucumcari,  N.  M. 
Kendrick,  Wyo 


All-American 
Ariz. -Calif. 


Canal, 


Low-heat  cement  in  bulk  (1,650,- 
000  barrels). 


Furnishing  and  installing  2- 
pipe,  steam-heating  system  for 
headquarters  garage. 

Gasoline-engine-powered  motor 
boat. 

Two  21-  by  20-foot  radial  gates 
and  two  25.000-pound  capac- 
ity motor-driven,  radial  gate 
hoists  for  spillway  at  Deer 
Creek  Dam. 

Two  52-inch  tube  valves  for  out- 
let works  at  Deer  Creek  Dam. 

Three  37-  by  19-foot  automatic 
radial  gates  for  Vallecito  Dam. 

Furnishing  and  erecting  steel 
penstocks  for  the  Parker  power 
plant. 

Eight  110-inch  and  two  91-inch 
welded  plate-steel  outlet  pipes 
with  semisteel  bellmouths  for 
Friant  Dam. 

Heating  and  seat  plate  assem- 
blies for  spillway  ledge  heat- 
ing equipment  for  drum  gates 
at  Grand  Coulee  Dam. 

Three  15-  by  29.65-foot  pen- 
stock coaster  gates  with  hy- 
draulic hoists  for  Grand  Coulee 
Dam. 

One  65.5-  by  58.25-foot  floating 
bulkhead  gate  for  spillway  at 
Parker  Dam. 

Steel  reinforcement  bars  (2,535, 
000  pounds) . 

Steel  reinforcement  bars  (641,000 

pounds). 
One     35-ton,     motor-operated, 

overhead  traveling  crane. 
Construction    of    a     hatchery 

building  at  Entiat  station. 
Construction     of    a     hatchery 

building  at  Winthrop  station. 

Poles  and  crossarras 

Station  wagons,  sedans,  trucks.. 


Steel     reinforcement 

(1,709,028  pounds). 
Insulators  (13,000) 


bars 


Self-contained  air  cooler  and 
distribution  system  for  proj- 
ect office  at  Brawley,  Calif. 


Calaveras  Cement  Co 

Pacific  Portland  Cement  Co. 


Yosemite  Portland  Cement 

Corporation. 
(') 


San  Francisco,  Calif.. 
...do 

....do 


$720,000.00 
412, 500,  00 


800,000  barrels,  f.  o.  b. 
Kentucky  House. 

412,500  barrels,  f.  o.  b. 
Redwood  Harbor;  dis- 
count $0.10  per  barrel. 

437,500  barrels,  f.  o.  b. 
Merced. 


Robinson  Marine  Construc- 
tion Co.,  Inc. 
Lincoln  Steel  Works 


Valley  Iron  Works. 


r.  R.  Oalbreath  d/b/a  King 
Machine  &  Manufactur- 
ing Co. 

Philips  &  Davies,  Inc— 


Chicago  Bridge  &  Iron  Co. 


Western  Pipe  and  Steel  Co. 
of  Calif. 

Hardie-Tynes  Manufactur- 
ing Co. 

Schmitt  Steel  Co 


American  Bridge  Co 

Consolidated    Steel  Corpo- 
ration, Ltd. 


American  Bridge  Co. 
Bethlehem  Steel  Co.. 


Colorado  Fuel  &  Iron  Cor- 
poration. 

The  Euclid  Crane  &  Hoist 
Co. 

West  Coast  Construction 
Co. 

C.  F.  Davidson  Co 


L.  D.  McFarland  Co. 
Steuart  Motor  Co 


A.  L.  Collins  Motor  Co 

General    Motors    (Corpora- 
tion. 


Day  Majer  Co 

Carnegie-Illinois  Steel  Cor- 
poration. 
Joslyn  Mfg.  &  Supply  Co.. 


C.  G.  Hokanson  Co. 


Benton  Harbor,  Mich. 

Lincoln,  Nebr 

Yakima,  Wash 


Los  .\ngeles,  Calif.. 

Kenton,  Ohio 

Chicago,  111 


Los  Angeles,  Calif.. 
Birmingham,  Ala.. 
Portland,  Greg 


Denver,  Colo 

Los  .\ngeles,  Calif.. 


Denver,  Colo. 


San  Francisco,  Calif.. 

Denver,  Colo. 

Euclid,  Ohio 

Seattle,  Wash 

Tacoma,  Wash 


Sandpoint,  Idaho 

Washington,  D.  C 

Grand  Coulee,  Wash. 
Detroit,  Mich 


Spokane,  Wash. 
Denver,  CoW... 


Chicago,  111. 


Los  Angeles,  Calif.. 


14, 176. 35 
!  3,  575. 00 
»  2,  700. 00 

12,  493.  00 

22,  000.  00 
184,  500.  00 

'  78, 895. 00 
s  6, 840. 00 
42,  984.  00 


•113,128.00 
3  82.  000. 00 


34, 615.  00 

54,  030.  60 

17,659.30 

10,026.00 

33, 328. 00 

44,  357. 00 

<  21,  002.  50 
>  12, 369. 37 

•  3,  505. 67 
•11,757.83 


'  1,813.02 
45, 005.  55 


19, 240. 00 


F.  0.  b.  Boulder  City 

F.  o.  b.  Deer  Creek  Sid- 
ing: discount  H  percent. 

F.  0.  b.  Yakima:  discount 
5  percent. 

F.  0.  b.  Los  .\ngeles 


F.  o.  b.  Ignacio 

F.     o.     b.     Washington 
Heights,  111. 


F.  o.  b.  Los  -\ngeles.. 
F.  0.  b.  Birmingham. 


F.  0.  b.  Portland:  discount 
H  percent. 


F.  0.  b.  Gary,  Ind.... 
F.  o.  b.  Los  \ngeles- 


F.  0.  b.  Gary,  Ind., 


F.  0.  b.  Odair;  discount 
^  percent  on  $0.47  less 
than  bid  prices. 

F.  0.  b.  Kremmling:  dis- 
count ii  percent. 

F.  0.  b.  Acequia,  Idaho... 


F.  0.  b.  Sundpoint 

F.  0.  b.  Detroit.  Discount 
10  percent. 

F.  0.  b.  Dearborn 

F.  0.  b.  Coulee  and  Leav- 
enworth. Discount  5 
percent. 

F.  o.  b.  Leavenworth 

F.  0.  b.  Newkirk,  N.  M. 

Discount  ^  percent. 
F.  0.  b.  Casper,  Wyo.  Dis- 
count 2  percent.  Ship- 
ping point  Lima,  N.  Y. 
F.  0.  b.  Los  Angeles.  Dis- 
count 2  percent. 


May    7 
Do. 


Do. 

Apr.  26 
,\pr.  29 
Apr.  30 

May    1 

May  3 
May    4 

May    1 
Do. 


May 
Do. 


Do. 

Do. 

May  10 

May  13 

May  14 

Do. 
May  16 

Do. 
Do. 


Do. 

May  22 


May  20 


<  All  bids  rejected. 


>  Item  1. 


» Item  2. 


<  Schedule  1. 


I  Items  2,  3,  and  4. 


•  Items  5,  10,  and  12. 


'  Item  11. 
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Land  Classification 

Columbia  Basin  Project,  Washington 


By  W.  W.JOHNSTON,  Reclamation  Economist 


THE  rlat>siflcatlon  of  land  on  the  Columbia 
Basin  project  has  been  In  progress  since  the 
summer  of  1937 ;  and  at  the  ciose  of  1939, 
1,(K)1,737  acres,  or  S5.7  percent  of  the  total 
estimated  acreage  to  be  covered  by  thU  type 
of  survey,  had  been  classifle<l.  This  figure 
represents  both  arable  and  nonarable  land.' 
The  work  has  l>cen  done  with  a  maximum  of 
four  field  parties,  that  number  lM>ing  able  to 
classify  the  land  as  rapidly  as  the  toiiogruphic 
surveyors  produced  the  topographic  maps 
which  8erve<l  as  base  maps  for  the  classifiers. 
The  suitability  of  land  for  irrigation  farm- 
ing is  dependent  on  soil  and  topographic  con- 
ditions, and  both  soils  and  topography  vary 
widely  In  different  parts  of  the  project.  The 
area  is  all  underlaid  at  greater  or  less  depth 
by  basalt  of  the  Columbia  Basin  lavas,  bared 
in  places  by  the  erosive  action  of  woter  dur- 
ing the  periods  when  glaciers  dammed  the 
Columbia  River  and  glacial  waters  flowed 
over  and  then  inundated  at  least  the  larger 
part  of  the  project.  Deposition  from  the  same 
source  covered  vast  areas,  giving  rise  to  the 
Ringold  formation,  a  stratified  depftsit  made 
up  of  loosely  consolidated  sandstones  and 
sandy  shales  with  a  limestone  member.  This 
limestone,  liasalt,  unconsolidated  gravels,  and 
coarse  sands  constitute  the  underlying  mate- 
rials which,  in  places,  are  near  enough  to  the 
surface  to  affect  the  utility  of  the  soils  for 
irrigation   farming. 

Soil  Types 

While  minor  variations  are  numerous,  the 
soils  of  the  project  may  be  divide<I  into  six 
lypi>s  for  consideration  as  potential  irrigable 
lands.  TJie  largest  acreage  of  really  high 
class  soil  has  developed  from  loessal  materials, 
wind  deposits  of  silty  nialeriuls  derlve<I  In 
part  from  volcanic  ash,  but  probably  more 
largely  from  the  oulwash  deposits  of  the 
Kingold  formation.  These  loessal  soils  ex- 
tend,  in  a  strip  from  4  to  12  miles  in  width, 
along  the  eastern  >M>nler  of  tlie  project,  and 
in  a  small  (wMly  on  the  slopes  of  BalHtM'k  ridge, 
siduited  a  few  miles  west  nf  the  town  of 
Quincy.  These  stills  vary  from  fine  sandy 
Inam  to  silt  li>am  in  texture,  and  are  uniformly 
deep  ami  highly  fertile,  being  n-presentetl  in 


■  Tbc  prcllmliuiry  Mrtlaule.  buiml  on  a  rpron- 
nalaaanrc  Und  rUiutflnillon  nii<le  In  102.1,  Indl- 
mini  a  nri  projtvt  arra  n1  l.ZOO.OOO  arrva  of 
arablff  land  miscppl Iblr  ot  Irrlcallnn.  wlilrb  wan 
tmUrXrA  (r»m  a  Rrom  arrmip  of  nmrljr  2.ri(IO,000 
•ens. 


the  Wheeler  and  Ritzville  soil  series,  as 
mapped  by  the  United  States  Bureau  of  Soils 
and  the  State  experiment  station.  Tlie  prin- 
cipal limiting  factor  in  this  type  of  laud  is 
topography,  for  while  the  surface  is  generally 
only  gently  rolling  and  desirable  for  irriga- 
tion farming,  some  of  the  slopes  are  excessive. 

Deep  alluvial  soils,  derived  largely  from 
the  loess  and  included  in  the  Sagemoor  and 
Warden  soil  series,  occur  in  the  immediate 
vicinity  of  Qnincy,  at  the  higher  elevations 
of  the  Wahluke  slope  (south  slope  of  Saddle 
Mountains),  and  elsewhere  in  limite<l  areas  of 
the  project.  These  soils  occupy  gentle  slopes 
having  even  surface  relief,  and  are  of  equal 
fertility  with  the  loessal  soils.  Their  texture 
is  in  most  ca.ses  silt  loam,  and  the  soils  are 
deep,  free  from  rocks,  and  of  excellent  char- 
acter for  irrigotion,  although  they  may  be 
somewhat  difllcult  to  drain  if  seepage  develops. 

Soils  of  the  Burke  and  Koehler  soil  series, 
underlaid  by  limestone,  occur  in  the  French- 
man Hills  area  extending  northward  past  the 
old  settlement  of  Burke,  in  a  relatively  nar- 
row strip  lying  b«'lQw  the  loessal  soils  between 
Wheeler  and  Connell,  and  in  two  bodies  of 
c<ui8iderable  size  located  near  the  Columbia 
River,  in  tlie  southwestern  port  of  the  project. 
This  soil  has  developed  where  limestone  of 
various  thickness,  and  apparently  a  part  of 
the  Ringold  formation,  has  neither  been  buried 
deeply  l>y  sediments  nor  removal  by  erosion. 
The  soil  de|>lh  aliove  this  nearly  imix'nelrable 
stratum  varies  from  a  few  inches  to  several 
feet,  and  Its  value  for  irrigation  farming  is 
corres|)ondingly  variable.  The  princliml  con- 
cern with  the  shallow  and  moderately  shallow 
soils  of  this  character  Is  that  irrigation  may 
ilevelop  seeiMige  which  will  lie  difficult  to  rem- 
•■^ly  by  arllflciai  drainage,  becau.sc  of  Insuffi- 
cient depth.  The  land  classification  standards 
have  been  fixeti  to  eliminate  the  dangerously 
shallow  soils  from  the  arable  classes. 

S<iils  of  the  Kphrala  s<ills  seri*>s  have  been 
developed  on  siind,  gravel,  and  Isiiilders  de- 
posltnl  by  large  volumes  of  rapidly  moving 
water,  which  carried  the  fine  materials  farther 
on.  The  soil,  which  Is  of  variable  depth  but 
generally  less  ilian  4  feet,  is  a  brown  sandy 
Uiani  of  high  fertility,  with  excellent  drainage. 
Kxn-pt  in  stony  areas,  the  princi|ial  limiting 
factor  is  the  thinness  of  the  »<ill  layer,  which, 
in  places.  Is  Insufficient  to  pn'vcnl  excessive 
liercolation  losm-s  to  the  underlying  |)orous 
Simla  under  irrigation.  An  eMensive  phas<' 
of  this  general  type,  occurring  between  the 
niiiiilh  of  the  lower  Grand  Coulee  and  Mom-s 


I.4ike,  contains  a  serious  mixture  of  boulders 
and  large  cobbles  in  the  plow  zone.  During 
the  later  diversions  of  the  Columbia,  the  gi- 
gantic volumes  of  water  discharging  from  the 
Coulee  deposited  enormous  quantities  of  boul- 
ders and  gravel  In  a  fan  covering  several 
townships.  Apparently  through  wind  action, 
soil  was  deposited  on  the  surface,  to  sift  lie- 
tween  the  surface  boulders  and  cobble.  The 
major  portion  of  this  stony  phase  of  the  gnivc! 
subsoil  land  has  been  eliminated  both  from 
the  arable  area  and  from  the  different  Irriga- 
tion districts,  because  the  cost  of  clearing 
rocks  to  permit  cultivation  would  be  pro- 
hibitive. 

"Pot  Hole*" 

The  "Pot  Holes"  areo,  lying  north  of  the 
eastern  half  of  Frenchman  Hills,  occupies  the 
deei)est  portion  of  the  IxkI  of  old  Luke  Quincy 
which,  according  to  geologists,  once  covered 
the  portion  of  the  project  north  of  Saddle 
Mountains.  Shifting  sands  cover  the  '"Pot 
Holes"  area,  and  many  of  the  troughs  be- 
tween the  sand  dunes  are  filled  witli  water. 
Other  sand  areas  occur  north  of  Pasco,  in 
areas  along  the  Columbia  south  of  the  Wah- 
luke slope,  and  in  less  extensive  ar»'«s  else- 
where on  the  project.  Except  where  sufliciont 
fine  material  Is  mixed  with  the  sand  to  give  it 
reasonable  fertility  and  waterholdlin:  cMiwir- 
ily,  tliese  sonds  are  eliminated  from  iljr  iinas 
proposeii   for  irrigatiun. 

In  general,  the  soils  of  the  project  are  on 
the  light-textured  side.     Very  little  alkali  is 
encountered,  and  the  soils,  free  working,  re- 
sp(ind   well   to   irrigation   and   mo<lern   fiiriii 
practices.     Variations      In      soil      conditions, 
however,  are  numerous,  and  it  lias  Ihh'Ii  found 
ne<'«'ssjiry  to  carry  the  land  classififalioii   lo 
considerutile  detoll   In  order  to  olitaln  a   re- 
liable inventory  of  lands  which  are  suittiMe 
for  development  under  irrigation.     The  most    " 
Imiwrtnnt   |Nirt   of  the  land  classiflcation   is 
the  elimination  of  the  unsuitable  lands  from    \ 
the  acreage  which  can  be  counted  <m  to  mtike 
good  irrigation  farms'^imble  of  suptiorling    ' 
families  and  supplying  revenue  for  the  piiy- 
nient    of   Irrigation    ass<-ssments.     Tlie   hiltor 
lands    are     further    sulidlvlded     Into     thr(« 
classes  <in   the  Imsis  of  value  for  Irrlgiition  ,! 
farming,  class  1  repn>s4-ntlng  the  Ih>s|  nnihle  I 
lands  <if  the  project,  class  '1  the  intrrmc<liiiie  I 
or  averagt*  lands,  and  class  3  the  Inist   di-  1 
slrahle    lands    for    which    it    is   proi''"-' 'I    i<> 
pnivlde  an   Irrigation  supply. 
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(2)  PUMP  HOUSE  AND  PIPE  UNE\ 
B.  29E.  R  30  E 


.COLUMBIA  RIVER  DAM 
AND  POWER  PLANT  ® 


(^  SOUTH  GRAND  COULEE  DAM 

lOflT  FOR  INITIAL  UNIT  I 

T  IS  H. 
TEMPORARY  DA  hi 
rOR  IHniALUNIT  S-A 


EXPLANATION 
Irrigable  areas  under  pumping 

^-'~^'~™~^    Irrigable  areas  under  supplemental 
^ -'-^    pumping  ( 100  foot  limit) 

Noo  irrigable  areas 

Canals  and  laterals 

Construction  under  first  program 

Siptions 

>-"=•<     Tunnels 

.3  etc    Power  plants 

(§)—»-    Feature  reference  numbers- 

For  data  see  drawinqs  VtZ-D-n  to  S^tincl. 


DRY  COOLCE  TuriNCLS  Mm.  t  AMD  2 
DRY  COUL£C  SIPHON  ©- 
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Experlpiice  has  shown  that  it  is  necessary 
to  establish  certain  pbysicai  speciflcatiuns  or 
standards  for  the  different  classes  of  lands, 
in  order  to  insure  uniformity  and  to  prop- 
erly divide  the  area  Into  classes.  Tiiese 
standards  are  based  on  px|ierl(>n<-e  gained  In 
siinilar  studies  elsewhere,  supplemented  by 
specific  studies  of  results  obtained  under 
irrigation  on  the  projects  in  the  general 
vicinity  of  the  area  under  investigation, 
where  soil  and  climatic  characteristics  are 
similar.  For  instance,  in  starting  the  classl- 
flcation  of  Columbia  Basin  project  lands  it 
was  important  to  know  to  what  extent  the 
sandy  soils  of  the  area  were  suitable  for  ir- 
rigation development.  This  problem  was 
studied  on  three  nearby  Irrigation  districts 
where  sandy  texture  has  In-en  the  principal 
limiting  factor  in  the  success  of  the  area 
under  irrigation.  Soils  were  examined  on 
farms  which  have  been  profltnbly  farniMl 
under  irrigation  for  a  long  period  of  years. 
on  others  which  have  been  less  sucK'Cssful, 
and  on  farms  which  have  gone  out  of  culti- 
vation after  a  few  years'  trial.  The  history 
of  these  farms  was  obtained  from  well-in- 
formed local  people,  the  record  of  water  use 
was  obtained,  and  soil  siimples  were  taken 
for  mechanical  analy.ses.  Tlie  information 
obtained,  considered  In  the  light  of  feasible 
limits  in  the  amount  of  irrigation  water  that 
can  be  economically  supplied,  made  it  possi- 
ble to  fix  the  standards  for  the  different 
classes,  as  far  as  soil  texture  was  concerned, 
on  the  basis  of  demonstrated  experience. 
The  standards  with  res|H><>t  to  topography, 
stony  lands,  deptli  to  ro<-k  or  gravel,  and 
other  factors  were  determined  in  the  same 
woy.  although  it  was  necessary  to  consider 
irrigale<l  lands  in  the  Yakima  and  Kittitas 
Valleys,  as  well  as  projects  immediately  ad- 
Joining  the  Columbia  River,  in  order  to 
duplicate  all  of  the  principal  soil  and  topo- 
graphic  conditions  encountere<i  on  the  Co- 
lumbia Itasin  project. 

Tlie  etik-acy  of  the  standards  and  niethcMls 
tentatively  ndopte<l  was  testecl  after  the  field 
work  had  proce«>ded  for  a  short  time,  l)y 
having  the  general  M<'henie  and  methods  of 
classification  studie<l  by  a  iHiard  of  consult- 
ants, which  included  repres<-ntatives  of  the 
soil  de|iartment  of  the  State  exp«>riment  sta- 
tion and  the  United  States  Bureau  of  Soils. 
and  a  third  memtier  who  has  had  long  ex- 
perlftMi-  In  IIh*  development  and  management 
of  irrigated  farms  in  the  Yakima  Valley. 
The  Niiggestions  made  by  this  iMXird  were 
emlMMll«-«l  in  the  standards  finally  adople<l. 

It  has  Ijeen  foiuid  desirable  to  consider  the 
suitability  of  land  for  irrigation  farming  under 
three  headings:  First,  ttie  soli  In  which  tex- 
ture, depth,  strticture,  nature  of  underlying 
materials,  alkalinity,  and  surface  rock  are  con- 
sldere<l.  Topography  is  then  ctmsldered,  b<ith 
as  to  tlic  degree  of  sl<i|)e  and  llie  nature  of  the 
surface,  or  the  amount  of  leveling  that  would 
be  ref|ulred  to  put  the  lami  luider  Irrigation. 
Drainage  cnndilions  are  Ilkewis4>  considered, 
allliongh  this  factor  Is  not  subject  to  M  ac- 


curate determination  as  the  others.  Stand- 
anls  for  class  1,  for  instance,  are  as  fol- 
lows : 

Soil  texture — fine  sandy  loam  to  friable  clay 
loam :  depth  to  gravel,  sand,  or  cobble,  30 
inches  or  more;  depth  to  solid  rock,  either 
basalt  or  limestone,  or  to  impervious  caliche, 
4  f«H>t ;  (leptli  to  calcareous  bardpan  which  is 
Iiermeable  following  a  period  of  irrigation,  18 
inches  if  underlaid  by  permeable  material  ex- 
tending to  a  depth  of  4  feet. 

Alkaline  reaction — pH  9  or  leas,  except  thiit 
luider  certain  conditions  a  higher  reaction  may 
l>e  permissible  in  tho  subsoil  with  the  total 
soluble  salts  generally  0.U  of  1  percent  or  less. 

Roek — none  in  the  plow  zone  of  a  size  that 
will  interfere  with  cultivation. 

Topography — up  to  5  percent  slope  if  reason- 
ably large-slzetl  IxKlies  slope  in  the  same  plane ; 
surface  smooth  enough  that  leveling  can  he 
accomplished  almost  entirely  with  a  float. 

Itrainaiji — .xoil  and  topographic  (onilitiotis 
such  that  no  S|)ec'flc  drainage  re<|u!rement  is 
to  be  anticipated.  The  standards  for  clas.ses 
2  and  3  are  correspondiiiRly  lower  in  all  re- 
spects. Land  nuiy  be  placed  In  a  lower  class 
than  "1"  for  deficiency  in  any  of  the  Items 
listed,  and  the  reasons  for  the  lower  classifica- 
tion are  indicatiHl  on  the  soil  map  liy  jilaclng 
tlie  letter  "S"  .-ifter  the  clas.slflcation  numlMT 
if  the  deficiency  is  in  soil,  "T"  If  the  deficiency 
Is  In  topography,  "U"  If  the  lower  classification 
Is  due  to  excessive  rock  in  the  plow  zone,  and 
"D"  If  the  limiting  factor  is  drainage. 

Frequently,  combinations  of  th(>se  condi- 
tions are  Involved.  Areas  for  instance,  indi- 
cattHl  as  iK'Ing  in  class  2  with  the  letters  "S" 
and  "T"  following  the  classification  numl)er. 
are  deficient  in  lM)th  soil  and  topography, 
whereas  land  designated  as  "28"  will  have 
class  1  to|s>graphy  but  second-class  soil. 
Areas  clas.sed  as  nonirrigablc.  and  desfgnated 
as  cla.ss  0  on  account  of  soil  conditions  include 
lands  made  up  of  coarse  sandy  soil  having  less 
than  l.">  pcro'ut  silt  and  clay,  areas  regardless 
of  texture  whi<  h  are  less  than  12  inches  in 
depth  to  gravel,  sand,  or  cobble,  or  2-1  inches 
to  .solid  r<H-k  or  caliche;  and  areas  in  whicli 
the  alkaline  reaction  is  exc<>sslve  as  indicale<l 
by  the  reaction  of  pH  9  or  more  in  tlie  surface- 
soil  or  over  <).<J  |K>rcent  total  salt.  Itegardle-ss 
of  the  high  quality  of  the  soli,  lands  with 
slope's  in  excess  of  l.'i  |iercent  are  ellmliiat«-<l.  as 
ore  tlms«'  where  the  surface  Is  so  rough  that 
the  cost  of  leveling  would  Is-  prohibitive. 
Areas  eliminated  on  account  of  drainage  in- 
clude narrow  viilleys  which  would  oliviously 
iH-i-ome  waler-loi;gc<l  and  which  contain  Insuf- 
ficient acreage  In  pay  the  cost  of  drainage, 
and  also  areas  which  have  no  surface  oullet, 
where  the  cost  of  providing  artificial  outlets 
would  obvloasly  lie  in  excess  of  the  iM-neflt. 
There  arc  also  Included  In  the  nonarable 
classes  certain  small  areas  of  good  land  lying 
within  larger  ImmIIcm  of  nonarable  land,  when 
these  would  obviously  not  make  usatile  fields. 
Further  elimination  from  the  arable  acreage 
may  later  Im>  neo-snary  wliere  It  proves  in- 
feasibic  to  make  water  delivery,  but  thU  mat- 


ter Is  not  subject  to  final  determination  until 
the  lateral  s}-stem  is  planned. 

Topographic  maps  made  by  engineering 
forces  of  the  Bureau  are  used  as  base  maps. 
These  liave  a  horizontal  scale  of  400  fwt  to 
the  inch  and  a  contour  interval  of  2  feet. 
It  is  unnecessary  to  actually  survey  the 
liouudaries  between  the  different  classes  of 
land  because  the  change  between  one  class 
and  another  is  in  most  cases  a  gradation 
ratlier  than  an  exact  line,  and  it  is  iMssible 
fur  a  competent  man  to  sketch  these  bound- 
aries with  the  aid  of  tlie  topography  and 
distances  determined  by  pacing  and  reading 
a  s|ieedometer,  with  no  greater  error  than 
that  involved  in  determining  Just  where  tlie 
classification  boundary  should  be. 

The  method  followed  in  the  field  is  to  drive 
or  walk  along  the  one-sixteenth  lines  in  the 
direction  that  most  nearly  crosses  the  changes 
in  slope,  deviating  from  that  line  as  much  as 
is  newssary  to  carefully  examine  all  of  tlie 
area.  Soil  Ixirings  or  pits  are  put  down, 
where  required,  with  a  minimum  of  one  hole 
for  each  one-sixteenth  corner.  The  pits  are 
dug  to  a  depth  of  5  feet  except  where  rock  <jf 
gravel  is  encountered,  and  occasional  holes 
are  extended  to  a  greater  depth  where  the 
classifier  feels  it  important  to  explore  the 
deeper  subsoil.  Careful  notes  are  made  on 
each  profile  and  recorded  in  the  spaces  pio- 
vided.  Where  texture  is  a  limiting  factor, 
soil  samples  in  sufficient  nuniliers  to  che<-k 
the  field  judgment  are  brought  to  the  labora- 
tory for  nuH-hanical  analysis.  Samples  are 
likewise  analyztHl  in  the  laboratory  to  de- 
termine the  total  .salts  and  the  reaction.  A 
regular  fleld  lalniratory  is  maintained,  and  a 
technician  is  kept  busy  making  analyses. 

Since  the  land  cias-sificatioii  involves  many 
matters  of  Judgment  as  well  as  of  fact.  It  is 
to  be  cxiHM-ttHl  that  errors  will  be  made. 
However,  the  p«'r.sonnel  engagixl  in  this  work 
is  traine<l  In  soils  and  also  experience  in 
practical  irrigation;  and  the  standards  have 
been  worked  out  on  the  basis  of  demonstraled 
ex|x>rience.  The  laiid-classification  surveys 
in  progres<  tlier«"fore  should  provide  a  rc- 
lialile  Imsis  for  the  determination  of  irrigable 
acreage,  the  allocation  of  constrtictiim  costs 
on  tlie  liasis  of  bt'neflts,  and  for  general  pmj- 
e<'t  planning.  Iinnie<iiate  use  Is  iM-ing  niailc 
of  the  classification  in  the  appraisal  of  the 
project  land.  An  appraisal  board,  wliicli 
follows  the  land  classifiers,  lias  available  fur 
its  use  the  results  of  the  land  classification 
iHitli  in  map  form  and  in  8unimarU>8  of  the 
an-as  in  tlic  different  classes.  The  use  of 
this  material  makes  it  (Missibie  to  make  a  uni- 
form and  detailed  appraisal  at  low  oist. 

Klamath  4-H  Club  Fair 

THE  county  club  agent,  ClilTord  Jenkins,  rr 
porte<l  more  committees  functioning,  mon- 
exiiibils,  and  n  larger  attendance  than  ever 
lM-ron>  at  the  4-H  Club  spring  fair  on  the 
Kiamath   project 
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Transplanting  the  Migratory  Salmon  and 
Steelhead  of  the  Upper  Columbia  River 


By  STERLING  B.  HILL,  Associate  Engineer 


DURING  the  year  1939,  salmon  and  steelhead 
that  normally  pass  the  Rock  Island  Dam  on 
their  way  to  spawn  in  the  tributaries  of  the 
upper  Columbia  River  were  intercepted  at 
this  dam  and  hauled  to  tributary  streams  be- 
tween Rock  Island  Dam  and  Grand  Coulee 
Dam.  Eight  tank  trucks  designed  and  built 
for  this  purjwse  were  used.  This  is  the  tirst 
time  that  such  numbers  of  adult  salmon  have 
been  caught  and  hauled  comparable  distances, 
or  placed  in  streams  other  than  their  natural 
habitat.  The  results  of  this  operation  are  of 
special  interest,  in  that  similar  transfers  may 
be  necessitated  by  the  construction  of  other 
high  dams  across  salmon  streams  of  the 
Pacific  slope. 

Because  of  the  difficulty  of  passing  the 
adult  upstream  migrants  over  the  330-feet 
high  Grand  Coulee  Dam,  and  the  uncertainty 
that  the  small  downstream  migrants  would 
survive  a  fall  of  this  height  or  passage 
through  the  power  turbines  under  the  head 
involved,  it  was  decided  to  transfer  the  runs 
to  the  Wenatchee,  Entiat,  Methow,  and  Oka- 
nogan Rivers.  These  streams  have  been 
nearly  depleted  of  their  salmon  by  the  con- 
struction of  dams  with  inadequate  fish  lad- 
ders, po^\■er  plants,  and  numerous  unscreened 
irrigation    ditches    that    dejxjsit    the    down- 


stream migrants  on  the  irrigated  fields.  It 
is  believed  that  these  streams  will  furnish 
sufficient  spawning  areas,  and  support  the 
young  of  more  salmon  than  now  migrate  to 
the  Upper  Columbia  River  above  Rock  Island 
Dam.  One  of  the  major  reasons  for  this  be- 
lief is  the  fact  that  the  Columbia  River 
drainage  area  above  Grand  Coulee  Dam  pro- 
vides spawning  grounds  for  less  than  5  i)er- 
cent  as  many  salmon  per  square  mile  as  does 
the  area  below  Bonneville  Dam.  The  four 
tributaries  between  Rock  Island  and  Grand 
Coulee  Dams  are  much  more  comparable  in 
spawning  ground  facilities  to  these  lower 
tributaries  than  are  the  upper  Columbia  trib- 
utaries. They  are  known  to  have  formerly 
supported  large  salmon  runs,  hence,  if  prop- 
erly rehabilitated,  they  should  accommodate 
a  much  larger  number  of  fish  than  formerly 
spawned  above  Grand  Coulee  Dam. 

The  program,  as  planned,  involves  the  con- 
struction of  traps  and  loading  devices  at  the 
three  fish  ladders  at  Rock  Island  Dam ;  hold- 
ing ponds  on  Icicle  Creek,  ;a  tributary  of  the 
Wenatchee  River;  and  hatcheries  and  rear- 
ing ponds  on  the  four  streams  heretofore 
mentioned.  The  operation  will  be  as  follows : 
The  fish  will  be  trapped  at  the  fish  ladders 
at  Rock  Island  Dam,  loaded  into  tank  trucks, 


and  transported  to  the  holding  ponds  on 
Icicle  Creek,  where  they  will  be  held  from 
1  to  6  months  until  they  are  ripe  for  spawn- 
ing. They  will  then  be  caught  and  spawned 
artificially,  and  the  eggs  will  be  placed  in 
troughs  in  the  Leavenworth  hatchery,  which 
is  near  the  holding  ponds.  The  eggs  will  be 
held  at  this  hatchery  for  a  time,  and  then 
their  respective  quotas  will  be  transferred  to 
the  other  hatcheries.  The  eggs  and  "fry" 
will  be  in  the  hatchery  from  3  to  5  months, 
dei)ending  on  water  temperatures,  and  when 
the  fry  are  ready  to  feed  they  will  be  trans- 
ferred to  the  rearing  ponds.  From  the  rear- 
ing ponds,  the  fish,  after  being  fed  for  periods 
of  3  months  to  1  year,  will  be  hauled  in 
the  tank  trucks  and  distributed  to  the  various 
tributaries,  where  they  will  remain  until  they 
move  downstream  to  the  ocean. 

In  1938,  the  fish  passed  through  the  low 
blocks  in  the  Grand  Coulee  Dam  over  tempo- 
rary fish  ladders.  In  1939  the  construction 
of  the  dam  had  progressed  to  a  height  that 
made  it  impossible  to  pass  the  fish.  The  hold- 
ing ponds  and  hatcheries  were  not  ready  for 
use,  so  it  became  necessary  to  haul  the 
fish  directly  to  the  streams  and  allow  them 
to  spawn  there  in  a  natural  manner. 

Three   varieties  of  fish   migrate  from  the 


I 


Trucks  loaded  with  salmon  leaving  Rock  Island  Dam  for 
Columbia  River  and  tributaries 


Fish  elevator  at  Rock  Island  Dam  dumping  a  load  of  salmon  into 
truck  for  delivery  to  Columbia  River  and  tributaries 
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ocean  to  tbe  upper  Columbia  River,  uamely : 
Chinook,  blueback,  and  steelhead.  The  Chi- 
nook and  blueback  salmon  spawn  in  tbe  fall 
and  end  their  life  cycle.  The  steelhead  Is 
really  an  ocean-goinfr  trout  that  ascends  tbe 
rivers  to  spawn  in  the  spring,  and  unlike  a 
salmon  does  not  die  after  spawning.  Tliey 
may  go  back  to  the  ocean  and  return  again  to 
spawn.  Chinook  salmon,  in  their  uiwtream 
migration,  pass  Rock  Island  Dam  from  May 
to  October,  inclusivi'.  but  there  are  three 
peaks — tbe  spring  run  in  May,  the  summer 
run  in  late  July  and  August,  and  tbe  fall  run 
In  September  and  October.  The  Chinook  of 
the  spring  run  are  only  about  half  tbe  size 
(about  12  pounds  average)  of  those  of  the 
summer  and  fall  runs.  Many  of  tbe  latter 
weigh  more  than  30  pounds.  Tbe  spring  run 
spawns  early  in  September  and  the  summer 
and  fall  runs  during  Octol>er. 

There  is  but  a  single  run  of  blueback,  start- 
ing about  the  middle  of  July  and  extending 
through  August.  Tbe  blueback  ascend  only 
tbe  streams  on  which  there  are  lakes  suitable 
for  rearing  tbe  youne  flsh,  which  stay  in  the 
lakes  until  tbe  spring  of  their  second  year 
when  they  migrate  to  tbe  ocean,  to  return 
when  4  years  old.  The  blueback  is  a  small 
flsh  weighing  about  3  pounds,  but  tbe  meat  is 
the  finest  and  brings  tbe  highest  price  per 
pound. 

There  are  a  spring  and  a  fall  mn  of  steel- 
bead.  The  spring  run  spawns  soon  after  ar- 
rival, but  tbe  fall  run  stays  in  tbe  streams 
over  winter  and  spawns  the  following  spring. 
They  average  about  8  pounds  in  weight.  The 
steelhead  is  a  game  flsh,  and  many  arc  caught 
by  the  sport  fisherman,  but  there  is  also  a  good 
commercial  catch  in  the  lower  Columbia  River. 

These  migratory  flsh  have  a  strong  homing 
instinct  that  brings  them  back  to  the  same 
stream — even  to  the  same  branch  or  creek  in 


which  they  spent  their  young  life.  Numerous 
tests  have  shown  that  this  homing  instinct 
holds  even  with  flsh  hatched  from  eggs  from 
another  stream  than  tbe  one  in  which  the 
young  fish  were  planted.  For  this  reason,  it 
is  believed  that  the  tribes  of  fish  that  in  tbe 
past  have  spawned  above  Grand  Coulee  Dam 
can  be  successfully  transferred  to  the  four 
streams  mentioned. 

In  preparation  for  the  1939  program  of  flsh 
hauling,  tbe  permanent  trapping  and  loading 
facilities  at  Rock  Island  Dam  were  completed, 
and  eight  1,000-gallon  tank  trucks  were  pro- 
vided. Unloading  ramps  and  downstream 
racks  were  constructed  on  tbe  streams.  These 
racks  are  ne<'essary  to  prevent  the  flsh  from 
returning  to  the  Columbia  River,  and  attempt- 
ing to  proceed  to  their  former  s|)awning 
grounds  above  the  Grand  Coulee  Dam. 

Trapt 

In  or  contiguous  to  each  of  the  three  fish 
ladders  at  Hock  Island  Dam,  double  holding 
areas  wore  con.structed.  On  the  downstream 
side  lire  V-trap  entrances  from  the  fish  lad- 
ders, through  which  tbe  flsh  can  move  up- 
stream into  tbe  area  but  not  return  down- 
stream. The  upper  areas  are  20  feet  sqimre, 
with  a  to  6  feet  water  depth.  The  water  is 
diffused  into  tbe  area  through  a  slat  bottom. 
This  bottom  or  "brail"  is  movable,  being  oper- 
ated by  electric  hoists.  At  the  side  of  tbe  hold- 
ing area  is  tbe  trap  bucket  or  tank,  of  1,000- 
gallon  capacity.  Mounted  on  the  edge  of  this 
tank  Is  a  picket  fence  which  permits  a  flow 
of  water  across  the  tank,  and  prevents  the 
flsh  from  jumping  out.  Connecting  tbe  fenced 
area  with  tbe  holding  areas  is  a  V-trap  en- 
trance, with  counting  board  in  the  l>ottom. 
The  V  is  closed  with  a  picket  gate  that  is 
raised  to  allow  the  flsh  to  swim  into  the  trap. 


There  is  a  steel  elevator  tower  over  the  trap, 
with  tbe  electrically  operated  elevator  mounted 
on  top.  Tlie  roadway  at  two  traps  Is  more 
than  20  feet  above  the  water  level  in  the  trap. 
The  top  of  tbe  trap  tank  sits  about  2  feet 
l)elow  the  water  surface.  Water,  supplied  to 
tbe  trap  well  from  the  rear,  flows  through  the 
pickets,  over  tbe  tank,  and  out  through  the 
pickets  of  the  trap  entrance  into  the  holding 
area. 

Loading 

When  a  load  of  flsh  has  accumulated  in 
the  holding  area.  tl)ie  oi)«>rator  telephones  to 
tbe  garage  in  Wenatchee  for  a  flsh  truck. 
The  truck  is  iced  on  tbe  way  to  tbe  trap. 
On  arrival,  tbe  truck  is  backed  up  to  the  ele- 
vator tower,  the  loading  batch  is  rolled  back, 
and  the  truck  Is  half  fllled  with  water  by  an 
electrically  oix-rated  pump.  In  the  mean- 
time tbe  trap  operator  has  opened  tbe  gate 
iH'tween  tbe  holding  area  and  tbe  trap  and 
8tarte<l  the  motors  to  raise  tbe  floor  of  the 
holding  area.  As  this  rises,  it  also  tilts  for- 
ward, crowding  tbe  flsli  toward  tbe  trap  en- 
trance. The  operator  counts  the  flsh  as  they 
enter  the  trap  tank,  and  when  a  proper  load 
baa  passed,  the  gate  is  closed.  Tbe  elevator 
is  then  started  and  tbe  bucket  of  flsh  raised 
to  the  dumping  level.  The  dumping  chute 
is  lowered,  and  tbe  load  of  water  and  fl«h 
dumped  into  the  truck  by  release  of  the 
swinging  door  in  tlie  end  of  tbe  trap  tank. 

During  tbe  perlo<l  of  the  blueliack  run.  the 
trapping  was  complicated  by  the  fact  that  It 
was  neces-sarj-  to  separate  the  blueback  from 
the  Chinook  and  steelhead  before  loading,  so 
they  could  be  hauled  to  the  two  available 
lakes — Wenntcbee  and  Osoyoos.  Tlio  other 
flsli  were  dumped  in  the  streams.  For  pur- 
|)OS<>s    of   segregation,    a    .secondary    holding 


Truck  used  in  traDsporting  salmon 


Ice  is  dumped  into  compartment  of  truck  for  purpose  of  cooling 
water  in  which  salmon  are  placed 
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Hatchery  Creek  fish  rack  across  the  Wenatchee  River  above 
Tutnwater  Canyon,  looking  downstream 


Fish  transport  truck  at  dumping  site  on  Wenatchee  River 
near  Plain 


Fish  Trucks 


area  adjoining  and  below  the  regular  area 
was  provided.  Aai  additional  picket  gate  was 
inserted  in  the  trap  entrances  between  the 
holding  areas.  The  picket  spacing  was  such 
that  the  small  blueback  could  pass  through, 
but  the  Cliinook  and  steelhead  could  not. 
Tlie  blueback  were  loaded  out,  and  then  the 
special  picket  gate  was  raised,  and  the 
larger  fish  allowed  to  enter  the  loading  area 
to  be  loaded  into  another  truck. 

I 

^  Special  tank  trucks  were  designed  and 
built  for  hauling  tlie  fish.  They  contain  a 
1,000-gallon  tank  with  a  4-  by  6-foot  hatch 
in  the  top  for  loading,  and  a  door  in  the  rear 
for  dumping.  The  hatch  is  opened  and 
closed  by  turning  a  crank.  In  closing,  the 
last  turn  of  the  crank  turns  the  eccentric 
mounting  of  the  rollers,  and  cinches  the 
hatch  cover  on  the  rubber  seat.  The  dump- 
ing door  is  hinged  at  the  top.  A  single  throw 
of  a  lever  uncinches  the  door  and  allows  it 
to  fly  open.  A  coil  spring  pulls  the  door  wide 
open,  and  a  catch  holds  it  there  until  re- 
leased for  closing.  The  door  closes  on  a  rub- 
ber seat,  and  is  leak  tight. 

An  ice  compartment  that  holds  1,200 
pounds  of  broken  ice  is  forward  of  the  fish 
tank.  Below  and  on  either  side  of  the  ice 
corai)artnu'nt,  separate  gas  engine-driven 
pumps  of  125  gallons  per  minute  capacity 
are  mounted.  Only  one  pump  is  operated  at 
a  time,  the  oilier  being  a  standby.  The  water 
is  drawn  from  the  forward  end  of  the  flsh 
tank  near  the  top,  whence  it  passes  through 
coils  in  the  ice  compartment,  and  is  diffused 
into  the  bottom  of  the  flsh  tank.  A  constant 
supply  of  air  is  provided  by  a  jet  injector  on 
tlio  discharge  pipe  between  the  pump  and  the 
tank.    A  dial  on  the  instrument  board  shows 


the  driver  the  water  temperature.  The  tem- 
perature can  be  regulated  by  the  driver  by 
means  of  a  lever  which  controls  the  percent- 
age of  circulating  water  that  passes  through 
the  coils  in  the  ice  compartment.  Excess  air 
escapes  from  the  top  of  the  tank  through  an 
arrangement  that  prevents  the  loss  of  water. 
The  truck  chassis  is  carried  on  six  wheels, 
the  four  rear  wheels  having  double  tires. 
The  drive  is  on  the  forward  rear  axle.  All 
wheels  are  equipped  with  air  brakes.  There 
are  five  gears,  including  an  overdrive  for  50 
miles  per  hour  speed. 

Fish  Hauling 

Hauling  adult  fish  from  the  Rock  Island 
traps  was  started  on  May  1,  1939,  and  con- 
tinued to  December  9,  1939. 

Nason  Creek. — The  first  flsh  were  hauled  to 
Nason  Creek,  a  tributary  of  the  Wenatchee 
River  which  joins  the  river  just  below  Lake 
Wenatchee,  which  is  about  50  miles  upstream 
from  the  Columbia  River.  The  fish  were 
dumped  into  the  creek  6  and  10  miles  above 
the  downstream  rack,  which  is  near  the  mouth 
of  the  creek.  As  this  rack  was  not  completed 
until  several  days  after  hauling  started,  some 
fish  escaped  downstream  and  were  later  ob- 
served below  Grand  Coulee  Dam. 

A  considerable  number  of  fish  drifted  down 
to  the  rack  but  after  staying  a  few  days  in 
the  ix)ol  above  and  satisfying  themselves  that 
escape  downstream  was  blocked,  they  moved 
upstream  and  distributed  themselves  along  the 
15  miles  of  good  spawning  area  above.  They 
lay  in  the  deeper  holes  until  spawning  time, 
when  they  moved  onto  the  gravel  riffles,  dug 
their  nests,  and  deposited  the  eggs  the  same 
as  they  would  have  done  on  their  native 
stream  bed. 

There  were  3,913  Chinook  and  1,353  Steel- 


head  hauled  to  Nason  Creek  between  May  1 
and  June  21,  1939.  The  average  haul  was 
58  miles,  requiring  6  hours  for  the  round  trip 
including  time  of  icing,  loading,  and  dumping. 

Tlie  Steelhead  started  spawning  about  two 
to  three  weeks  after  arrival,  and  a  few  months 
later  large  numbers  of  young  Steelhead  were 
observed  in  the  creek. 

Entiat  River. — The  lower  15  miles  of  the 
Entiat  River  is  a  rapid  flowing  stream,  with 
boulder-strewn  bed  which  affords  practically 
no  good  spawning  area.  In  the  next  15  miles 
above,  the  river  has  less  grade  and  a  good 
gravel  bottom,  and  offers  excellent  spawning 
facilities.  A  downstream  rack  was  placed 
across  the  river  at  the  lower  end  of  this  area. 
Two  dumping  ramps  were  provided. 

The  average  haul  from  Rock  Island  Dam 
to  the  Entiat  River  dumps  was  53  miles,  and 
required  7  hours  for  the  round  trip.  Between 
June  22  and  October  26,  1939,  2,830  Chinook 
and  2,355  steelhead  (with  553  blueback  that 
inadvertently  got  into  the  loads)  were  hauled 
to  the  Entiat  River. 

Wenatchee  River. — Hauling  to  the  Wenat- 
chee River  was  commenced  on  July  18,  and 
continued  to  the  end  of  the  season.  There 
were  3,674  Chinook,  1,020  steelhead,  and  984 
blueback  dumped  into  the  Wenatchee  River, 
The  blueback  run  is  practically  over  by  the 
end  of  August.  No  attempt  was  made  to 
segregate  the  stragglers  after  that  date,  but 
the  loads  containing  blueback  were  mainly 
routed  to  the  Wenatchee,  with  the  hope  that 
they  would  go  on  up  into  Wenatchee  Lake. 
How  many  did  so  is  not  known,  but  15  to  20 
backed  down  to  the  rack  and  spawned  just 
above  it. 

The  downstream  rack  was  placed  across  the 
river  at  the  head  of  Tumwater  canyon,  about 
35  miles  above  the  mouth  of  the  river.  The 
flsh  were  dumped  into  the  river  near  the  town 
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of  Plain,  about  10  miles  above  the  nick.  The 
haul  was  54  miles  and  the  ruuiul  trip  retiulreil 
7  hourii'  time. 

n'eimlchee  Lake. — The  placement  in  Wenat- 
chee  Lake  consisted  of  7,034  blueback,  595 
Chinook,  and  680  steelhead. 

A  temporary  rack  about  300  feet  long  was 
placed  across  the  river  Just  below  Wenatchee 
Lake.  The  dump  was  about  SVa  miles  up 
the  lake,  on  the  north  shore.  Most  of  the 
blueback  spawned  in  the  two  tributaries  en- 
tering the  head  of  the  hike.  A  few  siiawned 
In  the  river  just  above  the  rack.  The  haul 
was  06  miles,  and  the  round  trip  required  8 
hours. 

0»oyoo»  Lake. — OiMiyovs  Lake  is  about  8 
mOes  in  length,  with  the  south  SUj  miles  in 
the  United  States  and  the  rest  In  Canada. 
The  fish  dump  was  aliout  one-half  mile  south 
of  the  international  boundary.  Tlie  dis- 
tance by  highway  from  Rix-k  Island  Dam  Is 
155  miles,  and  the  round  trip.  Including  re- 
idng  at  Pateros,  took  10  hours.  A  down- 
stream rack  was  placed  across  the  Okanogan 
River  at  the  lake  outlet.  Provision  for  pass- 
ing small  Itoats  had  to  be  made  In  this  rack. 

There  were  9,885  blueback.  135  Cliinook, 
and  158  steelhejjd  placed  In  0-soyoos  Lake. 
It  is  believed  that  most  of  the  blueback 
moved  into  the  upper  dceiter  portion  of  the 
lake  to  await  their  spawning  time.  Very 
few  fish  showed  at  the  downstream  rack. 
The  flsh  were  obs»"rved  spawning  In  their 
normal  way  In  the  river  above  the  lake,  and 
in  places  along  the  shore  of  the  lake. 

ilcthow  Rircr. — No  flsh  were  haule<l  to  the 
Met  how  Uiver  In  1039  because  the  niuuerous 
irrigation  ditches,  diverting  water  from  this 
stream,  had  not  yet  been  screened. 

Kx<-ept  for  about  10  miles  of  the  Kntlat 
River  road  and  short  turnouts  to  the  dumping 
raniiM,  all  the  hauling  was  done  over  good 
mrfaced  highways. 

Water  Temperature  Control 

The  salmon  are  affe<-ted  by  sudden  changes 
of  temiM-nilure,  and  will  not  survive  In  too 
high  water  temperatures.  For  this  reason  it 
Is  necessary  to  control  the  water  tem|N>rature 
during  transportation.  As  the  major  portion 
of  the  Imuling  was  done  during  the  summer 
months,  considerable  Ice  (506  tons)  was  re- 
nulre«l.  The  temtiernture  of  the  water  of  the 
Columbia  River  was  higher  than  that  of  the 
tributary  stn-anis.  so  that  the  water  in  the 
truck  tank  not  only  had  to  Is-  kt-pt  from  ris- 
ing but  was  c<iole<l  several  degre4-s  In  transit. 
In  the  long  haul  to  Osoyixw  Ijike.  the  trucks 
were  relr-ed  at  Pnleros,  which  Is  alsnit  at  tlie 
half  way  point.  The  Osoytsis  I.inke  water,  at 
the  pi>lnt  of  dumping,  was  at  higher  temiiera- 
lure  than  the  Columbia  River  water  and  the 
tem|M>mture  maintained  during  transit.  On 
arrival  at  the  dump,  lake  water  was  ptMn|M-d 
into  the  tnick  to  e<|tiallz«  the  temperature  be- 
fore dumping. 

During  ttie  spring  and  fall,  5no  to  1,000 
ponnds  of   Ice   per   load   was   used.    During 


the  hotter  days  of  siunmer,  the  trucks  going 
to  the  WenatclK'e  and  Entlat  Rivers  were 
partially  reiced  in  iiasslng  through  Wenatchee 
after  loading  flsh  at  the  traps,  the  original 
1,200  pounds  capacity  being  insufficient  for 
the  trip.  On  the  long  haul  to  Osoyoos  Lake 
about  2,000  pounds  of  ice  per  trip  were  used. 

Lottet 

There  was  practically  no  loss  In  hauling 
steelhead.  spring  Chinook,  or  blueback.  Dur- 
ing the  hottest  weather  In  August,  a  few 
large  Chinook  died  in  transit.  To  avoid  loss, 
it  ap|)eare«l  to  be  necessary  to  limit  the  load 
to  comparatively  few  of  the  large  flsh  during 
this  peritKl.  It  Is  {lossible  that  the  loss  was 
due  to  Injury  iK'forc  or  in  the  loiidiiig  prmt'ss, 
rather  than  to  conditions  in  transit. 

It  was  originally  Intendeil  to  provide  2,000- 
gallon  tanks  on  the  trucks  for  tlie  major 
portion  of  the  hauling  during  the  |H>ak  of  the 
run,  and  l.OOO-Kallon  tanks  to  b<>  usi-d  In  the 
slack  periods.  The  elevator  buckets  at  the 
trails  were  made  with  1,000-gallon  capacity, 
so  the  full  bucket  would  be  duniiHHl  into  the 
half-fllled  truck.  The  elevator  bucket  Is  pro- 
vided with  ports  so  half  the  water  can  drain 
off  while  iH'ing  elevated,  so  as  to  a<-comiiu>- 
date  the  l,(((M(giillon  trucks.  However,  only 
1,000-gallon  trucks  were  provided.  This  ne- 
cessitated driiiniiig  down  the  trap  bucket, 
with  the  load  of  flsh,  to  half  full.  Appar- 
ently the  feur  of  being  left  stranded  unduly 
excite<l  the  large  flsh.  Also,  dumping  them 
from  a  height  of  3  feet  into  2  fwt  of  water 
in  a  stwl  tank  may  have  resulted  in  some 
injury.  To  cornn't  such  conditions,  it  Is  pro- 
IK>sed  to  provide  an  overflow  on  the  truck, 
and  spillage  facilities  at  the  tra|is,  s«i  that 
a  full  elevator  bucket  con  be  dumped  Into  a 
practically  full  truck  tank. 

Most  of  tin-  losses  were  from  loads  of  flsh 
from  the  ladder  in  the  middle  of  the  river. 
Adjacent  to  this  ladder  Is  a  .section  of  the 
dam  where  the  spillage  flows  over  a  ledge 
with  projetiing  rmks.  At  times  the  flsh 
siH'iid  .s<'veral  days  in  this  area  next  to  the 
ladder  in  vain  attempts  to  g(>t  over  the  dam. 
before  they  will  enter  the  ladder.  Many  fall 
back  on  proje<-ting  riK'ks  and  are  injured, 
while  others  are  more  or  ii'ss  exhaustt>d  by 
their  ri'iM-aliil  iiltenipts  to  get  over  the  dam. 
It  Is  pni|Mis4-d  to  remedy  this  condition  by 
shutting  olT  the  flow  over  the  dam  at  this 
IMiInt  for  the  iHTitsI  that  this  condltiiui 
pn-vails. 

Lot  Kin  .ifirr  ilauUng 

The  lOBO  lrans|Mirtathin  s«>as<m  may  be 
said.  In  general,  tn  have  Im'*-!!  successful :  and. 
in  spile  of  local  prulileins  and  dilllculties  wliich 
developed  from  time  to  lime,  it  Is  believe*! 
that  as  many  salmon  spawm-d  In  the  new 
localities  to  whicli  they  were  hauled  as  would 
liave  H|mwne<l  had  they  •s'<"n  ol)le  to  pnst'iMl 
to  Ihetr  natural  siuiwnlng  grounds.  The  flsh 
pine*-*!  In  Nnson  I'ni-k,  and  in  the  Wenatcbei'. 


Entlat,  and  Okanogan  Rivers  were  watched 
carefully  through  the  spawning  season ;  and 
although  some  mortality  was  nottnl,  a  very 
satisfactory  iH'rcenlage  were  observed  to 
spawn  naturall}'.  Consequently,  no  material 
diminution  In  the  cyclical  run  4  years  hence 
is  antlcliMited. 

All  design  and  construction  in  conntH'tion 
with  the  flsh-haullng  program  are  being  done 
by  the  I'nlted  States  Bureau  of  Reclamation, 
following  in  general  the  specifications  and 
recommendations  of  the  S:ate  of  Washington 
IH'imrtiuent  of  Fisheries.  The  fish  hauling 
was  done  under  the  siuiervlsion  of  the  United 
States  Hureau  of  Fisheries.  It  is  expected 
that  this  Bureau  will  also  oiM>rate  the  hatch- 
eries when  they  have  been  ctuupleted  by  the 
Itureau  of  Reclamation. 


Milk  River  Superintendent 
Has  Accident 

H.  H.  JOHNSON,  superintendent  of  the  Milk 
River  project,  was  confined  to  the  hospital  In 
Great  Falls,  Mont.,  from  April  13  to  30,  as  the 
result  of  a  broken  knee  He  has  now  returned 
to  duty,  but  time  will  be  required  to  effect  a 
complete  recovery. 


Yakima  Crops  Excellent 

WEATHER  was  very  favorable  for  routine 
farming  o|HTations  on  the  Yakima  project, 
Washington,  during  April.  In  general  all 
crops  were  in  excellent  condition  ut  the  clo.se 
of  the  month,  ami  there  api>«'are«l  to  lie  a 
heavy  set  of  most  fruits.  Early  8ee<llngs 
and  iilantings  of  .sugar  lKt>ts  were  making 
rapid  growth.  Because  of  favorable  weather, 
iibsi'iice  of  killing  frosts,  and  Increased  plant- 
ing the  imst  few  years,  the  cutting  of  aspara- 
gus this  year  has  greatly  exceeded  the  volume 
of  other  years. 


Yakima  Water  Supply 
Conditions 

WKAIHKR  at  the  reservoirs  on  the  Yakima 
project.  Wa.shlngton.  was  favorulile  for  the 
const'rvatlon  of  the  water  supply.  Tempera- 
tures averaged  Iw-low  normal.  I'nvipllallon 
for  April  average<l  141.5  j»erc»>nt  of  normal, 
and  for  the  imtIihI  iM'ginnlng  Septemlier  1. 
llKHt,  7KH  iiercent  of  normal,  as  coni|>iire<l  with 
8.'>.2  iM'nvnt  of  normal  a  .vear  ago.  Al  the 
end  <if  the  month  3  inches  of  snow  was  on 
the  ground  at  Kuinplng  Ijike  Reservoir. 
Storage  on  hand  at  the  «-iid  I'f  April  was 
l.Oin.nao  acre-feet,  the  largest  accumulation 
for  this  dato  In  the  history  of  the  pn>J«"ct.  as 
c<>nitNire<l  with  055,620  acre-feet  and  lt61.0J3 
ncre-feet  on  the  same  dale  In  10it9  and  l<.i:t><. 
renpectlvely. 
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Origin  of  Names  of  Projects  and 
Project  Features  in  Reclamation  Territory 


,         Humboldt  Project,  Nevada 

Humboldt. — This  name  comes  from  the 
fiimous  German  naturalist,  scientist,  and 
traveler,  Alexander  Von  Humboldt  (1769- 
1859),  for  whom  Capt  John  C.  Fremont  had 
deep  admiration.  Fremont  made  two  expe- 
ditions into  Nevada,  the  first  in  1843-14,  and 
the  second  in  1845-46.  It  Is  generally  be- 
lieved that  on  this  second  expedition,  when 
Fremont  and  his  party  camped  in  the  Ruby 
Mountains  at  the  head  of  the  Humboldt  In 
184.5,  he  gave  the  river  its  name. 

Rye  Patch  Dam. — This  name  was  first 
given  to  a  patch  of  wild  rye  grass  and  a 
small  spring  in  the  foothills  1  mile  east  of 
where  Rye  Patch  Station,  on  the  Southern 
Pacific  Railroad,  now  stands.  The  name  orig- 
inated at  the  time  of  the  trek  of  the  Forty- 
niners  across  the  Nevada  desert,  their  trail 
following  closely  the  present  location  of  high- 
way* U  S  40,  which  passes  within  a  mile  of 
the  dam.  The  pioneers  stopped  at  this  patch 
of  wild  grass  to  rest  their  stock  as  there  was 
good  water  and  feed  there.  The  dam  was 
given  Its  name  because  of  its  location,  near 
to  this  historical  spot. 


Truckee  Storage  Project,  Nevada 

Truckcc  River. — One  version  of  the  origin 
of  the  name  "Truckee"  is  that  among  the 
Palute  Indians  living  on  the  river  was  a  bright 
young  buck  who  picked  up  quite  readily  a  few 
words  of  English  from  the  white  men  coming 
tlirougli  the  country.  Among  the  words  he 
heard  most  frequently  from  the  whites  was 
"talk."  to  which  the  Indian  added  "ey."  To 
lii!<  (clliiw  tribesmen  he  became  "Talkey,"  from 
which  the  name  "Truckee"  has  been  derived  as 
the  pronounciation  by  a  Paiute  even  today 
souiid.s  very  nuich  the  same.  The  project  took 
the  name  of  the  river. 

/{(((■((  l)(im. — This  dam,  located  on  the  Little 
Trucke(!  River,  about  one-fourth  mile  above 
its  confluence  with  the  Main  Truckee  River, 
derives  its  name  from  tlie  town  of  Boca,  Calif., 
which  was  located  adjacent  to  and  just  below 
the  present  dan  site.  The  town  of  Boca  grew 
from  the  operations  of  the  Union  Ice  Co.  in 
storing  and  selling  natural  ice  which  was  har- 
vested from  a  pond  created  by  a  dam  on  the 
Little  Truckee  River,  located  about  half  way 
between  the  present  Boca  Dam  and  tlie  mouth 
of  the  river.  The  works  of  the  Union  Ice  Co. 
were  al)andoned  some  15  years  ago  and  the 
town  of  Boca,  which  at  one  time  boasted  a 
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population  of  about  3,000  persons,  has  been 
torn  down.  "Boca"  is  the  Spanish  word 
meaning  mouth. 

Uncompahgre  Project,  Colorado 

Vncompahgrc. — The  Uncompahgre  River 
took  its  name  from  the  Indian  language,  the 
word  in  the  Ute  dialect  meaning  hot  water 
spring  being  derived  as  follows:  Unca — hot; 
pah — water ;  gre — spring.  Hot  water  springs 
constituted  one  of  the  serious  diflicultles  en- 
countered by  the  Bureau  of  Reclamation  when 
constructing  the  Gunnison  Tunnel  to  bring 
the  waters  of  the  Gunnison  River  to  the 
Uncompahgre  Valley. 

The  name  of  the  project  took  the  name  of 
the  river  which  was  one  of  its  principal 
sources  of  water  supply. 

Delta. — This  town  was  named  from  its  posi- 
tion near  the  delta  of  the  Uncompahgre  River 
at  its  confluence  with  the  Gunnison. 

Several  canals  of  the  project  are  the  results 
of  reconstruction  of  old  ditches  which  were  in 
use  before  the  Government  took  over  the  proj- 
ect. Many  of  these,  including  the  following, 
took  their  names  from  pioneer  settlers  of  the 
valley : 

Garnet,  Ironstone,  Loutzenhizcr,  and  Selig 
Canals. 

A.th  Mesa,  Franklin  Mesa,  and  the  town  of 
Olnthc  are  also  said  to  have  been  named  after 
early  settlers. 

Several  features  were  named  from  their  lo- 
cation with  relation  to  the  project  or  to  towns 
<if  the  project. 

(linniison  River. — This  is  one  of  the  princi- 
pal .sources  of  the  water  supply  of  the  project. 
Water  is  diverted  from  the  river  through  the 
Giuniison  Tunnel  to  the  Uncompahgre  Valley. 
The  name  "Gunnison"  commemorates  Capt. 
John  AV.  Gunnison,  who  In  1853  led  a  corps 
of  topographical  engineers  of  the  United 
States  War  Department  over  what  is  now 
Cochetopa  Pass  in  search  of  a  feasible  route 
for    a    railroad    location.     Captain    Guiuiison 


followed  as  long  as  possible  the  river  which 
now  bears  his  name,  traveled  thence  through 
the  open  valley  and  across  the  Utah  desert 
to  the  Sevier  River  where  he  was  killed  by 
Indians  in  October  1853. 

Montrose. — This,  the  project  headquarters 
town,  was  named  at  the  suggestion  of  Joseph 
Selig,  first  mayor  of  Montrose,  after  the 
Duchess  of  Montrose,  a  character  in  one  of 
Sir  Walter  Scott's  novels.  For  several  years 
the  Rotary  Club  of  the  town  exchanged  Christ- 
mas presents  with  the  Rotary  Club  of  Mon- 
trose, Scotland. 

Old  Colorow  Ditch  and  Shavano  Valley. — 
Named  after  Ute  chiefs. 

Ouray  and  Chipeta  ditches. — These  two 
ditches  were  named  after  Chief  Ouray,  of  the 
Ute  Indians,  and  his  wife  Chipeta.  Ouray 
was  head  chief  of  all  the  Ute  Indians  at  the 
time  the  early  settlers  were  entering  the  val- 
ley. Both  Ouray  and  Chipeta  were  friendly 
to  the  whites  and  were  well  known  by  many 
of  the  early  settlers.  Ouray  was  instrumental 
in  negotiating  treaties  with  the  Government. 
He  died  in  1880  and  following  his  death  the 
Uncompahgre  Utes  moved  In  1881  to  the  Uinta 
Reservation  in  Utah.  At  the  Chipeta  Springs 
near  Montrose  is  a  monument  to  Chief  Ouray 
and  his  wife  Chipeta. 

Taylor  Park  Dam  and  Reservoir. — Named 
after  Edward  T.  Taylor  of  Glenwood  Springs, 
Congressman  for  the  western  slope  district  of 
Colorado,  who  was  instrumental  in  securing 
appropriations  for  the  construction  of  the  dam 
and  who  has  always  been  regarded  as  a 
staunch  supporter  of  Irrigation  projects. 

Taylor  River. — It  is  a  coincidence  that  the 
name  "Taylor"  was  appropriately  applied  to 
the  dam  and  reservoir,  and  that  the  river  on 
which  the  dam  was  constructed  was  named 
after  James  Taylor,  an  old  prospector  who 
first  discovered  gold  in  that  section  in  1860. 

Vale  Project,  Oregon 

Yale. — The  city  of  Vale,  the  principal  town 
in  the  area  embraced  by  the  project  and  the 
point  at  which  the  project  office  is  located, 
derives  its  name  from  its  topographical  loca- 
tion in  a  valley,  the  dictionary  definition  of 
the  word  vale  being  "a  valley."  The  name  of 
the  project  follows  that  of  the  city. 

Agency  Valley  Dam.— This  dam  is  located 
on  tho  North  Fork  of  the  Malheur  River  and 
is  designated  by  the  valley  in  which  It  is 
located.  The  valley  received  Its  name  prior 
to  1874,  when  it  became  the  site  of  an  Indian 
agency.     In  July  1878  the  600  Indians  at  the 
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agency  rebelled  against  the  Government,  broke 
away  from  their  reservation,  and  for  the  re- 
mainder of  the  summer  engaged  In  hostilities 
on  a  wide  front  agiiinst  tlie  settlers  of  the 
region  now  comprising  much  of  the  Vale 
project.  In  the  early  fall  they  were  defeated, 
captured,  and  transferred  to  other  reserva- 
tions. Although  the  Agency  Valley  was  never 
again  used  as  an  Indian  agency,  it  has  re- 
tained the  original  name  and  naturally  passed 
it  on  to  the  dam  erected  there  by  the  Bureau 
of  Reclamation. 

Bully  Creek  u>e*t  bench  and  BuUy  Creek 
cast  bench. — These  two  units  lie  adjacent  to 
each  other  along  the  north  bank  of  the  Mal- 
heur River  near  Vale,  and  are  separated  by 
the  course  of  Bully  Creek,  which  contributes 
Its  name  to  both  units.  An  Interview  with 
one  of  the  oldest  pioneers  of  this  section  has 
brought  forth  the  following  story  on  the 
naming  of  the  creek : 

Sometime  In  the  years  Immediately  fol- 
lowing the  Civil  War,  during  a  period  of  great 
activity  in  the  Oregon  gold  fields,  two  pros- 
pectors undertook  a  long,  dry  Journey  Into  un- 
familiar territory.  Dusty,  exhausted,  and 
very  thirsty,  the  men  finally  arrived  on  the 
Imnk  of  a  stream.  Taking  a  long  drink  of 
the  ccx>l  water,  one  of  them  exclalme<l :  "That's 
bully !"  And  so  the  stream  has  been  called 
"Bully  Cref'k"  ever  since. 

Willoic  Creek. — This  unit  lies  In  a  narrow 
valley  extending  25  miles  northwest  from  Vale 
to  Brogan,  Oreg.,  and  takes  Its  name  from 
the  stream  running  throughout  the  valley's 
length.  Clusters  of  willow  tr<>es  line  the 
iHinks  of  the  creek  and  in  Its  upper  reaches 
spread  out  across  the  valley.  The  great  num- 
ber of  these  trees  gives  the  creek  Its  name. 
The  route  of  the  original  Oregon  trail  closely 
follows  the  course  of  Willow  Cre«'k  from  Vale 
through  the  Willow  Creek  Valley. 

Fairman  Coulee  Siphon. — ^Thls  siphon  Is 
iiame<I  In  honor  of  J.  D.  Falrnian,  for  many 
years  a  resident  of  Malheur  County  and  one 
of  Us  leaders  In  public  affairs.  Mr.  Fairman 
worked  unceasingly  for  the  construction  of 
the  Vale  project,  and  whj-n  It  was  discovered 
that  one  of  the  outstanding  structures  of  the 
IrrlKiitlon  system  cronsed  a  coulee  that  liad 
no  name,  his  was  chosen  to  designate  it. 

Barper  and  Little  Valley. — Hanwr,  Oreg., 
ts  a  (own  lying  approximately  23  miles  south- 
west of  Vale  on  the  Ontario-Burns  brunch  of 
the  Union  Pacific  Rallrtmd,  In  the  c-enter  of 
an  Irrigated  valley  imrtlally  Im'luded  In  the 
Vale  project.  It  came  Into  existence  In  the 
••arly  |iort  of  the  pres«'nt  century  when  the 
railroad  was  lielng  constructed  west  of  Vale, 
and  was  given  the  surname  of  the  first  settler 
In  that  vicinity,  a  stockman  nain«-<l  Ilnrper. 

Mttle  Valley  lies  between  Harper  and  Vale 
on  the  course  of  the  Malheur  River.  Com- 
|Min-d  with  the  valleys  lying  Immediately 
alxive  and  below  It  on  the  al)ove-meiitione<l 
•tream.  it  is  sninll.  Relatively  and  literally 
It  Is  a  little  valley,  naturally  dlstlngtilnhol 
iqr  nicli  In  early  convematlnn.  and  hence  my 
named. 
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Malheur. — The  prlncl|ial  stream  of  the  Vale 
project  Is  the  Malheur  River,  upon  the  North 
Fork  of  which  is  located  the  Agency  Valley 
Daw.  nie  legend  of  the  naming  of  the  river 
Is  as  follows: 

In  (he  earliest  days  of  the  penetration  of 
the  Northwest  by  Caucasians  a  party  of 
French  (rappers,  camped  upon  the  l>ank  of  a 
normally  small  stream  since  then  known  as 
the  Malheur,  was  set  upon  by  a  war  party 
of  Indians.  In  escaping  across  the  stream, 
at  that  time  swollen  by  a  spring  ilood,  the 
trapiKTs  lost  two  men  and  a  quantity  of 
valuable  furs.  Thereupon  they  referred  to 
the  river  as  the  Malheur,  implying  In  their 
language  a  stream  upon  which  they  had  es- 
|)erlenc('d  a  bad  hour. 

Yakima  Project,  Washington ' 

)oAiMi<i. — This,  the  proper  name  of  the 
proJ«>ct,  valley,  county,  town,  river,  and  In- 
dian tribe  and  reservation,  is  an  Indian  word 
apiHirently  having  several  meanings,  such  as 
"hike  water,"  "black  bear,"  "runaway  people 
of  the  narrow  river." 

Ahtaiiiiiii  Creek,  valley,  range  of  hills,  and 
lotni. — The  name  of  these  several  features, 
.\htanuni.  Is  an  Indian  word  meaning  "creek 
by  (he  long  moiuitaln." 

Benton  County  and  town. — Named  for 
Thomas  II.  Benton,  United  States  Senator 
from  Missouri. 

Cle  Klum  Lake,  storage  dam  and  reservoir, 
loicii,  and  rirer. — The  name  of  these  features 
Is  an  Indian  word  meaning  "swift  water." 

Cowichc  Creek  and  lotcn.—Tbe  name 
<'owlche  Is  the  Indian  word  for  "crossing  on." 

Eauton. — This  town  was  named  because  of 
its  iM'ation,  being  near  (he  east  end  of  the 
Northern  Pacific  Railroad  tunnel  through  the 
Cascade  Mountains.  The  diversion  dam  for 
the  Kittitas  division  followed  (he  name  of  tbe 
town. 

Orandvietc. — Tlie  Impressive  view  from  this 
site  oc-casiontul  (he  name  of  (he  town. 

Orangcr: — This  town  was  name<l  for  Walter 
N.  Granger,  an  engineer  concerned  in  the  early 
development  of  the  Sunnyslde  division  of  (he 
proJec(. 

Kachess  lAtke,  storage  dam  and  reservoir, 
river. — The  Indian  name  Knchess  means 
"many  fish"  or  "more  fish." 

Keeehelus  Ixike,  storage  dam  and  reservoir, 
river. — "Few  fish"  or  "fewer  fish"  is  (he  mean- 
ing of  (he  Indian  name  Keeehelus. 

Kenneicick.—Thlx  town  has  the  Indian  name 
nit-anliig  "grassy  |ilacc." 

A'loiirt.— The  Indian  name  of  this  town 
means  "brown  hills." 

Kittitas  division,  county,  and  town. — Klt- 
(Kax  Is  an  Indian  name  meaning  "shoal"  or 


'  TTw  Informatlcin  b«-re  glvro  iuu,  for  tbe  mom 
port.  b«»n  taken  from  the  twok  Origin  of  W«ih- 
ington  ripogmplilcal  Namca,  bjr  i'rof.  Kdmund  S. 
Mcanx.  leading  autbnrtly  on  hialorjr  of  tbe  Ta- 
cinc  Northwrwt.  mpcclalljr  tl>e  Klate  of  Waah- 
Ingtnn  I'rofMiKor  Mean;  (dw-wiawl)  waa  a  dl«- 
llngiilahni  memlx-r  nf  itie  fnruKr  of  tbr  Uolrpralty 
of  Waahliiglun. 


"shoal  people";  also  "white  rock"  and  "land 
of  bread." 

ilabt'in. — Town  named  for  Miss  Mabel 
Baker,  daughter  of  a  Walla  Walla  pioneer. 

Nachet. — Town,  river,  valley,  pass  in  the 
Cascade  Mountains.  This  Indian  name 
means  "good  or  pure  water." 

Pomona. — ^The  district,  partially  develoi)ed 
by  artesian  wells,  was  named  for  tbe  Roman 
Goddess  of  fruit  trees. 

Prosscr. — William  F.  Prosser,  an  early 
homesteader,  was  honored  by  having  the 
town  and  jwwer  development  on  the  Yakima 
River  named  for  him. 

Ho:a. — Division  of  the  Yakima  project  and 
a  station  on  the  Northern  Pacific  Railroad 
obtained  the  name  "Rosui"  in  honor  of  the 
daughter  of  a  railway  official. 

Salus. — Tbe  creek  and  division  of  (lie 
Wapato  project  were  given  the  Indian  name 
meaning  "rich  lands." 

Selah. — A  town  with  the  Indian  name  sig- 
nifying "still  water"  or  "smooth  water." 

Snoqualmie. — A  pass  in  the  Cascade  Moun- 
tains, also  the  town,  river,  and  falls  on  the 
west  side  of  the  Cascades.  Snoqualmie  is  an 
Indian  name  meaning  "moon." 

Sunnyside. — Town,  division  of  the  project, 
diversion  dam,  canal,  and  irrigation  district, 
.so  nametl  because  the  lands  under  the  canal 
slope  toward  the  midday  sun. 

TietMi. — Town,  river,  storage  dam  and  res- 
ervoir, and  division  of  the  Yakima  project — 
an  Indian  name  meaning  "little  river"  or 
"milky  water." 

Toppenish. — Town  and  Indian  agency — an 
Indian  word  meaning  "people  of  the  trail 
coming  from  the  foot  of  the  hlU" ;  also  "meet- 
ing of  the  trails." 

M'apaU). — Town,  irrigation  project,  diver- 
sion dam,  and  canal — an  Indian  name  mean- 
ing "potato." 

Wenas. — A  creek  and  town  with  an  Indian 
name  meaning  "last  camping." 

White  Siran. — Tills  town  was  named  for  an 
Indian  chief. 

Zillah. — The  name  of  this  town  was  given 
In  honor  of  Miss  Zillah  Oakes,  daughter  of  a 
.Northern  Pacific  Railroad  official. 

Moon  Lake,  Protv  River,  and 
Sanpete  Projects,  Utah 

The  names  of  many  physical  features  in 
I'tah  were  given  by  Indian  tribes. 

Moon  Lake  prufeet  and  dam. — Tlic  diiiii 
was  constructed  at  (he  oudet  of  a  natural 
lake  which  oblained  Its  name  from  its  cres- 
cent shape. 

Proro  Rivff  and  city.— The  river,  which 
was  formerly  TImimnogo  River,  and  the  city 
<lerlved  the  name  from  a  hardy  trapper, 
Ktlenne  Provot  (pronounce<l  Provo),  who 
was  employe<l  by  the  Rocky  Mountain  Fur 
Co.  of  St.  Louis  In  1882,  and  Is  believe*!  to 
have  lieen  the  first  American  to  iienetrate  the 
Inner  Rocky  Mountain  region. 

Hanprtp   County   and    profrel. — The    name 
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Sanpete  is  a  combination  of  tlie  name  of  the 
Indian  renegade,  Chief  San  Pitch. 

Deer  Creek  Dam. — Deer  Creeli  was  named 
l).v  early  settlers  because  of  the  large  herds 
of  deer  which  congregated  along  its  course 
during  winter  to  avoid  the  heavy  snows  cov- 
ering the  higher  slopes  of  adjoining  moun- 
tains. 

Duchesne  River,  toint,  and  county. — This 
name  came  from  that  of  a  Canadian  trapper 
wlio  was  known  to  have  gathered  pelts  and 
furs  in  the  rugged  Uintah  Mountain  area  be- 
tween 1830  and  1840. 

Ephraim  city  aiifd  tunnel. — The  town  ob- 
tained its  name  from  a  Biblical  character, 
and  the  tunnel  carried  the  name  because  of 
its  proximity  to  the  city. 

Oreut  Salt  Lake. — So-called  because  of  its 
high  degree  of  salinity  (22  percent).  The 
lake  was  discovered  and  in  all  probability 
named  by  Jim  Bridger,  the  trapper,  in  1824. 

Jordan  River. — The  river,  extending  from 
its  outlet  to  Great  Salt  Lake,  was  named 
Jordan  because  of  the  similarity  between 
these  two  bodies  of  water  and  the  Sea  of 
Galilee  and  the  Dead  Sea.  Jordan  has  been 
translated  as  The  River  of  God. 

Lake  Bonneville.  —  The  prehistoric  Lake 
Bonneville  derived  its  name  from  the  ex- 
plorer Bonneville,  who  is  credited  with  hav- 
ing mapped  the  shore  lines  of  this  once  vast 
body  of  fresh  water  which  occupied  a  large 
portion  of  the  Great  Basin  but  has  now 
diminished  into  two  major  lakes. 

Uintah. — This  name  is  derived  from  the 
"Yugwintats"  tribe  of  Indians  and  "Yugwi," 
meaning  "to  sit." 

Utah. — The  name  of  the  State  comes  from 
a  tribe  name  of  Indians  spelled  "Eutah," 
meaning  "high  up"  or  "in  the  tops  of  the 
mountains,"  also  "land  of  the  sun,"  because 
<jf  the  high  Wasatch  and  Uintah  Mountain 
ranges  in  the  State. 

Wasatch. — ^The  meaning  of  Wasatch  Is 
":>  low  pass  in  a  high  range." 

Umatilla  Project,  Oregon 

Mr  Kay  Creek  and  McKay  Dam.  —  McKay 
Creek  was  named  for  Dr.  William  C.  McKay, 
who  was  born  in  Astoria,  Oreg.,  in  1824  and 
died  in  Pendleton  in  1893.  He  settled  near 
the  mouth  of  McKay  Creek  in  1851-52.  The 
dam  followed  the  name  of  the  creek. 

I'cndleton.  —  George  Hunt  Pendleton,  of 
Ohio,  who  was  Democratic  candidate  for 
President  In  1864,  was  honored  by  the  com- 
missioners of  Umatilla  County  who  named 
this  town  after  him. 

Umatilla. — The  Umatilla  River  was  spelled 
in  Lewis  and  Clark  Journals  in  1806  as 
"Yaumalolam."  Umatilla  or  "Yumatila,"  is 
from  the  village  name  "i  matilam,"  meaning 
"lots  of  rocks." 
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Colorado  River  Project,  Texas 


Upper,  Austin  Dam;  lower,  Marshall  Ford  Dam,    Colorado  River  Project,  Texas 


The  Colorado  River  project  takes  its  name 
from  the  river  of  the  same  name  in  Central 


Texas,  the  word  "Colorado"  being  of  Spanish 
derivation  meaning  blood  red  or  ruddy. 

Austin,  Dam. — This  is  an  old  structure  which 
is  now  being  rehabilitated  and  has  been  re- 
named locally  "Tom  Miller  Dam"  after  the 
present  mayor  of  Austin.  Stephen  F.  Austin, 
an  American  pioneer  and  founder  of  Texas,  in 
December  1821  established  the  first  permanent 
Anglo-American  settlement  at  the  site  of  the 
present  city  of  Austin  and  capital  of  the  State. 
His  name  has  thus  been  perpetuated,  the  dam 
naturally  taking  the  name  of  the  city. 


Buchaiian  Dam. — Named  for  the  late  Hon- 
orable James  P.  Buchanan,  Member  of  Con- 
gress from  Texas. 

Inks  Dam. — So  named  for  Roy  B.  Inks,  de- 
ceased member  of  the  board  of  directors  of  the 
Lower  Colorado  River  Authority. 

Marile  Falls  Dam. — A  small  structure  at 
the  town  of  Marble  Palls.  The  town  and  later 
the  dam  obtained  the  name  from  a  small  rap- 
ids in  the  river  and  the  presence  of  a  limestone 
formation  in  the  locality  which  was  errone- 
ously supposed  to  be  marble. 
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Clean  Ditches  Pay  Dividends 

By  L.  H.  MITCHELL,  Irrigation  Adviser 


IN  many  regions  the  loss  of  water  In  transit 
from  tlie  source  of  supply  to  the  farm  is 
appaiiing.  During  recent  dry  seasons,  on  one 
irrigation  project  witli  a  water  sui)piy  beiow 
normal,  two-thlnis  of  the  water  released  from 
the  reservoir  was  Uwt  in  transit.  Tliese 
water-cooveyance  losses  are  generally  de- 
scribed as  seefiage  and  evajioration.  A  more 
comprehensive  description  would  be  seep- 
age—losses by  water  iiercoiation,  e%'apora- 
tlon — losses  from  the  water  surface  and 
ground  surface  of  the  l>anks,  and  transpira- 
tion— the  water  given  off  by  the  plants 
growing  on  the  banks  of  river,  reservoir, 
canal,  or  equalizer.  Here  attention  is  espe- 
cially directed  to  transpiration  water  losses, 
which  are  often  overlooked. 

Tliat  weeds  and  trees  along  water  courses 
may  consume  and  transpire  considerable 
amounts  of  water  Is  indicated  by  recent 
studies  of  the  consumptive  use  of  water. 
Rcs<arch  by  the  Unitwl  States  Mureau  of 
Agricultural  Engineering  shows  that  tules 
and  cat:nilH  under  favorable  conditions  can 
use  about  8  acre-feet  of  water  per  acre  in  one 
growing  season.  In  experiments  conducted 
at  Davis.  Calif.,  it  was  found  that  a  single 
wild  morning  glory  plant  In  a  tank,  took 
from  the  soil  and  gave  off  by  transpiration 
4  coble  feet  of  water  in  144  days  and  that  a 
pnine  tree,  r>nly  4  years  old,  used  by  transpi- 
ration 20  cubic  feet  of  water  In  one  season. 

Climatic  conditions,  of  course,  play  a  part 
In  the  amount  of  moisture  given  off  by  trans- 
piration. For  example,  tbe  amount  of  water 
used  by  transpiration  to  produce  a  ton  of 
alfalfa  is  not  the  same  in  Arizona  as  in 
Montana.  And  naturally  a  large  tree  would 
use  much  more  water  than  a  tree  a  few  feet 
high. 

Studies  of  canal  water  losses  by  one  of  the 
State  exp(>rinient  stations  revealf<l  that  over 
a  10-year  period  the  average  water  conveyance 
and  «lellvery  losses  for  all  irrigation  canals 
in  the  State  Increased  40  to  00  |)ercent.  Dur- 
ing this  period  tlie  new  growths  of  trees  along 
the  water  courses  ami  the  wce<l  infestations 
on  the  banks  undoubtedly  inrrensed  consider- 
ably and  It  is  safe  (o  assume  transpiration 
water  losses  r<intribuled  to  this  large  incmise 
In  water  Iomc*. 

Another  striking  example  of  water  los.>teM 
by  transpiration  was  otMM>rved  ri^-ently  on  an 
Irrigation  project.  I>iirlng  the  eaily  period  of 
project  operation  an  Irrigation  canal  nlmiit  15 
miles  long  dellvere<l  ample  water  for  th«'  acr«»- 
oge  It  s«>rve«l.  Hut  from  year  to  year  the 
amount  of  water  dellverni  to  the  fanns  de- 
creased even  though  the  same  i|uantlly  of 
water  was  diverted  from  the  river.    Careful 


water  measurements  showed  that  there  were 
excessive  wnter  tosses  through  the  reaches  of 
the  canal  where  large  Cottonwood  trees  were 
growing  on  the  ditchbanks  and  at  a  consid- 
erable distance  from  the  canal.  After  trees 
were  renioviKl,  tlie  original  water  supply  was 
restorecl.  It  iwys  to  have  careful  water  meas- 
urements made  to  locate  places  of  excessive 
water  losses  in  a  project  irrigation  system. 

Water-loving  wee<ls,  willows,  and  other  trees 
growing  on  tlie  canal  banks  and  in  tbe  water 
retard  the  flow  of  water  and  re<luce  the  carry- 
ing capacity  of  the  canal,  often  making  it 
n«'cessary  to  use  the  free  board  capacity  of 
the  canal  and  sometimes  to  push  the  water 
over  the  weeds.  Weeds  growing  in  the  water 
consume  and  transpire  far  more  water  than 
Is  lost  from  the  water  surface  by  evaporation. 
View  No.  1  shows  a  lateral  with  a  heavy 
growth  of  cattails.  Transpiration  water  los.ses 
in  this  lateral  are  high.  View  No.  2  siiows 
the  same  lateral  after  cleaning.  Note  how 
cleaning  bus  removed  all  of  the  water-wasting 
cattail. 

In  views  3  and  4  you  see  modern  cleaning 
machines  in  oiM-ration,  remnvlng  silt  and 
wee<is.  This  iMiuipment  leaves  the  canal  with 
a  smooth  surface  thus  re<lticing  the  coeffl- 
ciency  of  roughness. 

(tood  management  of  an  irrigation  systeiq 
re«iulres  keeping  the  banks  of  reservoirs,  ca- 
nals, aiul  laterals  free  from  ui^eiess  plants, 
whicb  ctmsume  valuable  water  and  also  may 
contribute  to  seeiwge  water  los.ses.  Dei'i)- 
rooted  plants  like  sweetclover,  wild  morning 
glory,  and  willows  not  only  pump  water  out 
of  the  moist  soil,  and  indirectly  from  the  canal, 
but  also  loosen  the  soli  in  the  canal  banks, 
thus  iiK-reasing  the  seepage  l«s.s«'s.  And  wet-tls 
along  the  banks  of  any  water  course  drop  their 
seeds  into  tbe  water  to  find  easy  tran.sporta- 
tlon  to  farm  ditchbanks  and  tleld.s. 

What  shotild  l>e  done  to  keep  transpiration 
water  losses  along  canals  to  a  mlniiniun'' 
Except  where  trees  are  needed  for  shelter  and 
windbreaks,  banks  should  be  clennti  of  wil- 
lows, cottonwiMNis,  weeds,  and  similar  useless 
growth  and  their  moist  areas  plante<l  to  shal- 
low-riMitiil,  hardy.  weed-comis'tiiiK  grasses. 

Kstablisbing  aggressive  wii-d-competing 
grasM-s  cm  ditchbanks  Is  not  dllllrult  but  like 
planting  see«l  in  a  Held,  there  sliould  be  the 
proper  s<-4-<IImm1  unA  ample  moisturt>.  A  seed- 
bed, omiprlsing  a  narrow  strip  about  a  fool 
wide  Just  alM>ve  the  high  watermark  of  the 
•lltch.  should  l>e  careftiily  preiMire*!.  Tlie  In- 
side slopes  of  ditchbanks  an>  ke|it  moist  by 
the  slile  movement  and  capillary  action  of 
water  from  the  canal.  Often,  too,  the  outside 
slopes  and  even  the  soil  some  distance  from 


the  canal  may  receive  enough  water  to  permit 
plants  to  grow.  Generally  the  grass  seed 
should  be  planted  in  early  spring  though  in 
some  localities  late  fall  seeding  will  give  tbe 
best  results. 

View  6  shows  a  small  lateral  with  a  good 
stand  of  young  brume  gra.ss  as  it  looked  in 
the  summer  of  ISKS).  Tliese  iHiuks  in  19.S8  had 
such  a  heavy  growth  of  annual  and  perennial 
wee<i8  one  could  scarcely  see  the  water  in 
the  lateral.  The  weed  growth  was  ri'iiioved 
and  a  g(x>d  seedbed  prepared.  Then  late  in 
the  fall,  when  it  was  too  cold  for  seed  to  ger- 
minate, the  banks  were  seeded  to  broine  grass. 
It  is  not  necessary  to  seed  the  banks  the  en- 
tire length  of  the  ditch.  A  goo<l  plan.  es|K»- 
clally  if  only  a  limited  amount  of  seed  is 
available,  is  to  plant  tbe  upp(>r  ends  of  all 
ditches  on  a  project.  These  small  patches, 
with  their  roots  creeping  out  to  enlarge  the 
area  and  with  tlie  maturing  seed  spreading 
by  winds  and  water,  in  a  few  years  will  seed 
not  only  the  right-of-way  adjacent,  but  also 
considerable  areas  of  ditclibank  downstream. 

Such  a  self-see<led  lateral  is  shown  in  No.  7. 
From  one  side  of  this  right-of-way  to  the 
other,  except  for  the  area  where  water  is  run, 
there  Is  a  solid  mat  of  brome  grass.  No  iMirt 
of  this  right-of-way  was  ever  see<le<l  to  brome 
grass  by  man.  But  up  the  lateral  a  sliort  <lls- 
tance  a  farmer  had  se<'<ied  his  ditchbanks  to 
brome  grass.  Tlie  swhI  from  these  uiisireain 
plants,  traveling  with  llie  water.  setHlecl  the 
moist  area  of  this  tlitchlMiiik.  Spreading  from 
the  water's  edge  over  the  top  of  the  ditcblMink. 
tills  sturdy  grass  now  covers  tbe  entire  right- 
of-way. 

A  well-established  stand  of  brome  grass  on 
a  (litchbaiik  is  not  seriously  injure<l  by  tin- 
material  placed  on  the  bank  during  cleaning 
ii|M-rations.  View  No.  5  shows  a  dilchlmiik 
with  a  small  ridge  of  liiire  soil  tlirown  up  by 
a  (iilch-<-leaner.  If  brome  grass  will  not  lake 
root  on  this  newly  placed  soil  neither  will  the 
weeds. 

Brome  grass  and  other  agKivssive  grasses 
(111  rights-of-way  serve  dual  purposes — control 
wtHHls  and  provide  valuable  stippleniental  |uis- 
luri'.  Extvpt  on  thos<'  projects  where  canal 
water  is  use<l  for  dom<>stlc  pur|K>ws.  the 
right-of-way  sliouhl  be  feiici-jl  and  used  to 
pastun'  livestis-k.  As  the  grasses  are  planted 
to  keep  out  wee<ls.  It  Is  important  not  to  allow 
overgrasing.  Also,  if  the  dilchliaiik  inalerial 
is  such  that  it  moves  easily  by  trampling  into 
the  canal  section,  only  sheep,  calves,  and  other 
small  livestock  should  In<  graze<l  on  the  ditch- 
bank.  And  like  the  care  of  any  other  iMsture. 
ditchluiiik  pasture  should  1m>  mowed  at  timely 
{Vnnlinucd  on  pagr  186) 
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Tules  in  a  lateral  before  cleaning. 

Same  lateral  as  in  No.  1  after  cleaning. 

A  cleaning  mactiine  completing  a  round  trip  moving 

silt  and  plant  growth. 

Another  machine  that  moves  silt  and  weeds  from 

both  inside  slopes  of  a  canal  in  one  operation. 

Brome  grass,  a  weed  competitor,  not  seriously  injured . 

in  cleaning  canals. 
No.  6  •    A  new  growth  of  brome  grass. 
No.  7  -     Brome  grass  on  ditch  banks  serves  dual  purposes. 
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The  Museum  at  Guernsey ^  Wyoming 


IN  a  region  rich  In  bUtoricnl  sigiiifleaiire  on 
the  North  Platte  River  in  southwestern 
Wyoming,  the  Bureau  of  Reelamntion  coiu- 
pleteil  tlic  constrr.ctlon  of  Guernsey  Dam  in 
1927.  Impounded  behind  the  dam,  the  mil- 
lions of  gallons  of  irrigation  water  are  spread 
over  an  area  of  2.300  acres  in  the  timbered, 
gently  rolling  hllU  along  the  ri*-er.  The 
formation  of  the  reservoir  created  a  natural 
iwrk  in  an  area  remote  from  developetl  recre- 
ational faciliti(>8,  and  the  residents  of  the 
adjacent  sections  of  Wyoming  and  Nebraska 
were  quick  to  appreciate  the  value  of  the  lake 
to  the  community. 

With  the  advent  of  the  Civilian  Conserva- 
tion Corps,  it  became  possible  to  develop  the 
land  along  the  lake  shore  with  the  necessary 
facilities  to  provide  a  park  for  public  use. 
A  CCC  camp  was  established  near  Guernsey 
Dam  in  1934  to  build  [tark  roads,  shelters, 
beach  Improvements,  parking  areas,  trails, 
outdoor  fireplaces,  and  picnic  tables.  The  ac- 
tivities of  the  camp  were  supervised  by  the 
National  Park  Service  to  insure  conformity 
with  their  standard.s  of  construction  and  to 
have  available  for  c<>n.sultation  the  experi- 
ence and  guidance  of  their  oftlcials  .skilled  in 
development  of  national  and  state  parks. 

The    prominent    part    the    Guernsey    area 


A  painting  in  one  of  the  exhibit  cases.     Early  pioneers  diverting  water  for  irrigation 


played  in  the  early  settling  of  the 
to  a  plan  to  Include,  as  part  of  the 


West  led 
Guernsey 


West  entrance  to  the  museum  at  Guernsey  Lake 


Park,  a  museum  to  envisage  the  interesting 
story  of  tlie  (luernscy  area. 

A  site  was  selected  for  the  museum  on  the 
summit  of  a  hill  overlookiuK  GutTusoy  Lake. 
Tlic  main  entrance  of  the  building  was  pur- 
posely laid  out  facing  west,  providing  a  line 
view  of  Ljiramio  Peak.  3.">  miles  distant,  to  the 
visitor  coming  out  of  the  museum. 

The  iluociim  Building 

The  building  itself  is  one  of  tlie  most  beau- 
tiful sniiill  nuLseums  in  the  West.  It  is  built 
of  native  sandstone  of  buff  color,  brought 
from  a  nearby  quarr.v.  R(K-ks  with  a  natural 
weatlicre<l  surface  were  carefully  selecle<l  and 
laid  (o  form  the  outside  surface  of  the  struc- 
ture. Tlie  roof  is  framed  of  heavy  hand- 
hewn  timbers  covered  with  2-luch  planks 
and  split  ce<lar  shakes. 

On  entering  the  museum  from  the  west  en- 
trance the  visitor  enters  the  first  exhibition 
hall  which  Is  4'i  fe<<t  in  lenglli  and  24  fiH>t  in 
width.  The  stM'ond  hall,  at  rluht  angles  to  the 
tirst,  is  35  feet  In  length  and  20  feet  in  width. 
The  walls  of  the  exhibition  halls  are  wlndow- 
less,  and  artificial  IlKhtiiig  is  us<<d  exclusively. 
Fourteen  exhibit  cases,  with  plate-glass  dixim, 
have  l>een  built  Into  the  walls  of  the  two 
halls.     Kach  case  has  indirect  lighting. 

In  each  hnll  the  floors  ore  formed  by  nat- 
ural flagstone  floors  laid  over  concrete.  The 
flagstones  wiected  for  their  smooth  surface 
were  brought  from  Thrrnio|>olls,  Wyo.,  and 
were  laid  to  a  t-arefully  plaiuie<I  irregular 
design. 
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Ill  addition  to  tlie  exhibition  halls,  the 
building  contains  a  library  room,  a  small 
offlte  and  a  storeroom.  The  library  has  a 
fireplace  and  a  floor  of  oak  planking.  A 
small  basement  contains  a  hot-air  furnace 
with  blower,  air  ducts  and  registers  to  Iieat 
the  entire  building.  Water  is  furnished  the 
building  under  pressure. 

The  interior  of  the  building  is  stone 
throughout,  with  all  woodwork  a  Florida 
"pecky"  cypress,  providing  an  effect  rarely 
seen  in  mnseums  of  this  type.  The  wrought- 
iron  hardware  door  hinges,  latches,  lamps, 
chandeliers,  light  sconces,  etc.,  were  all  made 
by  hand  by  CCC  enrollees. 

The  Exhihit  Plan  and  Storii 

The  exhibit  plan,  the  result  of  long  system- 
atic research,  begins  with  the  geologic  his- 
tory of  the  Guernsey  area  before  the  advent 
of  man  and  proceeds  to  the  present.  The 
cover-all  title  of  the  museum  story  Is  How 
Man  Has  Attempted  To  Adapt  Himself  to  the 
National  Environment  of  the  Guernsey  Area 
From  Prehistoric  Times  to  the  Present. 

Tlie  story,  told  in  14  exhibit  eases,  begins 
millions  of  years  ago  with  the  geology  of  the 
area,  showing  successive  changes  of  the  ter- 
rain, including  the  formation  of  mineral  de- 
posits and  the  creation  of  Guernsey  Canyon. 
Temperatures,  rainfall,  soil,  plant  and  animal 
life,  and  their  relation.ship  to  man  are  also 
covered.  The  first  evidences  of  prehistoric 
man  and  their  rock  quarries  are  illustrated. 

The  modern  history  of  the  Guernsey  area 
began  more  than  100  years  ago  with  the  com- 
ing of  the  Teton  Dakota  Indians,  the  Chey- 
ennes  and  the  Arapahoes,  who  came  west  on 
horses  from  their  earlier  homes  east  of  the 
Mississippi.  Close  on  the  influx  of  the  In- 
dians came  the  tirst  white  men  in  1812,  a 
party  led  by  Kobert  Stuart,  eastward  bound 
from  Astoria  on  the  Oregon  coast.  Stuart's 
party  chose  to  follow  the  North  Platte  River 
across  eastern  Wyoming  and  western  Ne- 
braska, a  route  followed  later  by  the  hundreds 
of  thousands  of  emigrants  on  their  w^ay  west- 
ward. 

The  old  Oregon  Trail  is  not  so  far  from  the 
Guernsey  Museum.  Ruts  cut  deeply  into  chalk 
material  by  covered  wagons  remain  as  evi- 
dence of  the  early  wagon  trains.  Registei 
Cliff  is  2  miles  southeast  of  the  town  of  Guern- 
sey. On  this  clifC  the  pioneers  carved  their 
names  through  the  migration  period  from  1840 
to  1880. 

Trouble  between  the  Indians  and  white  men, 
the  establishment  of  Army  posts  in  the  West, 
and  the  working  out  of  treaties  between  the 
two  races  were  all  important  in  this  area. 
The  cattle  industry  moved  in  on  the  open 
range,  iron  and  copper  mines  were  developed, 
towns  grew  up,  the  railroads  came,  and  irri- 
gation made  agriculture  possible  in  spite  of 
deticient  rainfall. 

The  Exhibit  Arrangements 

All  of  this  history  is  told  in  carefully  pre- 
pared exhibits  arranged  in  logical  and  chron- 


Museum  Case  No.  6.     The  North  Platte  Valley  Becomes  the  White  Man's  Road 
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ologlcal  order  in  tbe  cases.  The  exhibits 
consist  of  maps,  charts.  Illustrations,  three 
dimensioiml  models  and  luinlature  groups  pre- 
IMUcd  by  siiilled  artists.  Specimens  and  relics 
are  included  when  they  serve  to  interpret  por- 
tions of  the  historical  background. 

Tlie  following  list  of  main  subjects  of  the 
display  cases  indicates  tbe  general  outline  of 
the  museum  story: 

No.    1 — Geology  and  fossil  remains. 

No.  2— Temperature,  rainfall,  topography, 
soil,  and  animal  life. 

No.   3 — Evidence  of  prehistoric  man. 

No.   4— Indian  Inhabitants  of  KX)  years  ago. 

No.   5 — Tlie  Cheyenne  man  of  action. 

No.  »— Tlie  North  Platte  Valley  becomes  tbe 
white  man's  road. 

No.  7— Kmlgrants  encam|)ed  near  Register 
fllfr  In  the  1840s.     (Diorama.) 

No.   8— rH'parture  of  the  Indians. 

No.   9 — The  ojkmi  range  cattle  Industry. 

No.  10— Changed  conditions  in  the  cattle  in- 
dustry. 

No.  It— Mines,  towns,  and  railroads. 

No.  12 — The  search  for  water  in  nn  arid  land. 

No.  13 — Construction  of  Guernsey  Dam  and 
Power  Plant. 

No.  14 — Keneflts  of  Guernsey  Dam  including 
irrigation,  power,  and  recreation. 

Of  these  14  cases.  10  are  now  completed 
and  installed.  Ca.ses  Nos.  1,  7.  13.  and  14 
have  not  yet  Ixn-n  completed.  It  is  planned 
eventually  to  install  a  relief  model  of  the 
North  Platte  project  In  the  open  space  of 
one  of  the  exhibit  halls. 

Tlie  design  and  constnictlon  of  the  museum 


were  supervlse«l  by  the  National  Parle  Serv- 
ic-e.  The  building  was  constructed  by  en- 
rollees  of  CCC  Camp  BR-9  under  the  direct 
supervision  of  Camp  Superintendent  J.  H. 
Coffman  and  Archil«"«t  Roland  G.  Pray.  John 
Ewers,  of  the  National  Park  Serviw  museum 
planning  staff  at  Berkeley,  Calif.,  planned  the 
museum  exhibits.  He  visited  sonlheastern 
Wyoming  for  fleld  studies  of  slgiiiflcaiit 
archaeological  and  historical  sites  near  Guern- 
sey, interviewed  early  settlers,  vlewinl  repre- 
s-.-ntative  collections  of  Indian  artifacts  and 
historical  relics,  and  examined  records  In  the 
project  records  in  the  Bureau  of  Reclamation 
office  at  (Juernsey.  In  the  State  historical  li- 
brary at  Cheyenne,  and  In  the  X'niverslty  of 
Wyomint:  library  at  Ijiramle.  E.  A.  Hummel. 
ass<K-iate  historian  of  the  university,  gave  val- 
uable assistance  In  the  research  studit's.  The 
advice  of  Dr.  Carl  Russell  and  other  memliers 
of  the  National  Park  Service  museum  plan- 
ning staff  who  vlslte<l  the  museum  and  as- 
sisted in  the  preimration  of  the  exhibits  at 
Berkeley  was  very  lieli)ful  in  bringing  the 
museum  to  successful  completion. 

('.  ¥.  Glenson,  superintendent  of  power  for 
the  Bureau  of  Reclamation  at  Gueriis<'y.  reji- 
resented  the  Hureau  of  Reclamation  during 
the  development  of  the  park,  which  was  turneil 
over  to  him  for  administration  In  tx-tober 
1JI37.  Tlie  park  and  museum  are  located  3 
miles  north  of  Inlted  States  Highway  No.  26, 
about  70  miles  west  of  Scotts  Bluff.  Nebr. 
Tlie  tourist,  as  well  as  the  nearby  farmer  or 
dryland  rancher,  will  find  the  museum 
worthy  <>f  a  visit,  and  the  picnic  groves  a 
restful  place  to  spend  a  hot  summer's  day. 


Gov.  Culbert  O.  Olson;  Ralph  Lowry,  construction  engineer.  Shasta  Dain,  Ceiitral 
Valley   project,  California;  and   Frank  Clark,  director  of  State  division  of 

public  works 


Clean  Ditches 

{Continued  from  patfe  182) 

Intervals  to  prevent  the  maturing  of  any  weed 
seetls. 

Weetl-competlng  grasses  consume  a  rela- 
tively small  amount  of  water  comparetl  with 
weeds,  willows,  and  other  ust'less  growths 
and  pay  dividends  In  controlling  weeds  and 
providing  valuable  feed  for  livestock.  Con- 
serving water  by  preventing  transiilratlon 
water  losses  from  tiseless  plants  Is  coiiserv- 
ing  an  agricultural  resource  for  present  and 
future  use. 


Shou'/ug  of  Irrigatioti  Film 

THE  film  Fundamentals  of  Irrigation  was 
shown  at  three  April  meetings  of  the  rural 
farm  center  organization  on  the  Truckee  Stor- 
age project,  P.  M.  Spencer,  acting  construction 
engineer,  being  present  on  each  occasion. 
County  Agent  H.  E.  Boerlln  furnished  the  pro- 
jection equipment  and  bandknl  the  showing 
of  the  film  at  all  meetings. 


Gletiti  County  Fair,  Orlatid 
Project 

A  WPA  grant  sufficient  to  complete  the  con- 
struction of  the  new  home  for  the  Glenn 
County  Fair  on  the  Orland  project  was  se- 
cure<l  during  the  month  of  April,  and  it  is 
expected  that  100  men  will  be  employed  dur- 
ing the  summer.  The  total  i-ost  of  the  pro- 
gram Is  expected  to  be  in  excess  of  $l(tO.OOO. 
and  when  complete,  the  plant  will  be  one  of 
the  best  In  the  State  of  California. 

Orland  Water  Supply 

ALL  irrigation  water  diverted  for  use  on  the 
Orland  project  during  April  came  from  nat- 
ural flow  sources  and  was  more  than  sufficient 
for  all  iHHHls.  The  run-off  at  Stony  ti'irKc 
Dam  for  the  season,  approximately  21K».l)l>0 
acre-feet,  was  In'tweeii  six  and  seven  times  as 
great  as  that  of  the  previous  year.  To  .\pril 
30  of  tbe  pres<-nt  year  188,000  acre-feet  liati 
imsseil  over  the  spillway  at  Stony  Gorge  Diini. 
whereas  last  year  no  water  was  spliletl. 

Orland  Farm  Operations 

MI-X'H.VMZAT10N  of  the  farm  on  the  Orland 
project,  California,  continues  to  spread  and 
the  change  Is  quite  nolU-eable.  Tractors, 
|i<>wer-<lrlven  mowing  machhu's,  headers, 
hinders,  ctunbiiies.  and  bay-lxiling  ontflts  an' 
common  sights.  The  new  |>ower-drlven  mow 
iiig  machines  se<-m  csiw-clally  efficient  ami 
Millie  cut  an  8-f«sit  swath.  Many  Ingenlousl.* 
i-oiitrlv<Ml  cimverslons  of  «»ld  trucks  and  ims- 
wiig«'r  cars  to  tractors  are  to  be  s4-en  working 
In  the  nelds  and  a|iparently  doing  th«»  work  of 
more  cost  ly  luacbiucs. 
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CONCRETING  AT  GRAND  COULEE  DAM 

begins  its  last  big  season.    Water  now  being  released  through  tunnels  in  the  dam  will  in  June  and  July 
plunge  over  the  center  top  creating  a  2  50-foot  waterfall.     Grandstand  seats  are  provided  for  visitors 


The  above  group  of  17  engineers  and  citizens  representing  the  water 

and  power  committee  of  the  Los  Angeles  Chamber  of  Commerce  visited 

the  All- American  Canal  and  Gila  projects  on  April  20,  1940 
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R.  F.  Walter,  Chief  Eng.;  S.  O.  Harper,  Asst.  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eng.;  L.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth 
B.  Keener,  Senior  Engineer,  Dams;  H.  R.  McBirney,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E,  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District 
Counsel;  L.  R.  Smith,  Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent;  C.  A,  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


All-American  Canal 

Altus  ..- -.- 

Belie  Fourche 

Bobe 

Boulder  Canyon  1 , 

Buffalo  Rapids. ....__. ._.... 

Buford-Trenton 

Carlsbad 

Central  Valley.. 

Shasta  Dam. _._._._.__..._ 

Friant  division _..__ 

Delta  division 

Colorado-Big  Thompaon...... 

Ctjiorado  Kiver 

Columbia  Baain. ...... .,_,_,_.. 

Deschutes .._._______... 

Gila , 

Grand  Valley 

Humboldt.  ............_......., 

Kendriek _,_,...__., 

Klamath.  ....-...._....__...... 

MUk  River 

Minidoka ._.,... ........ 

Minidoka  Power  Plant 

Mirage  FlaU 

Moon  Lake __,____.___.__... 

North  Platte 

Ogden  River..... .._,... __..__,. 

Orland 

Owyhee . -._..., _.. 

Parker  Dam  Power 

Pine  River .. 

Rapid  Valley 

Provo  River 

Rio  Cirande 

Elephant  Butte  Power  Plant.. 

Riverton  _. ...._........._., 

Shoshone . _._._.... 

Ffeart  Mountain  divisioo. 

Sun  River 

Truckee  River  Storase 

Tucumcari... . ........... 

Umatilla  (McKay  Dam),. 

UscompahKre:   Repairs  to  canals.. 

Upper  Snake  River  Storage  ^ 

Vale 

Yakima.. .-..._..._. _.. 

Roza  divtBion.-.-. ,_..__.... 
Yuma ,._.... 


Yuma.  Ariz 

Altus.  OkIa._ 

Neweil,  S.  Dak 

Boise.  Idaho _....,. 

Boulder  City.  Nev 

Glendive.  Mont....... 

Williston.  N.  Dak 

Carlsbad,  N.  Mex,. .... 

Sacramento.  Calif 

Redding.  Calif 

Friant,  Calif 

Antioch,  Calif... ._._... 

Estes  Park.  Colo 

Austin,  Tex, .__._,.... 

Coulee  Dam.  Wash 

Bend,  Oreg, ,.__.. 

Yuma.  Ariz 

Grand  Junction,  Colo 

Reno,  Nev 

Casper.  Wyo... ._...,. 

Klamath  Falls.  Oreg 

Malta.  Moot 

Rupert,  Idaho 

Rupert,  Idaho.. 

Henningford.  Nebr ..,,, 

Provo,  Utah 

Guernsey,  Wyo_..,. .,...,, 

Provo,  Utah 

Orland.  Calif 

Boise.  Idaho 

Parker  Dam.  Calif 

Vallecito,  Colo 

Rapid  City.  S.  D 

Provo.  Utah 

El  Paso.  Tex 

Elephant  Butte,  N.  Mex 

Riverton,  Wyo 

Powell,  Wyo 

Cody.  Wyo 

Fairfield,  Mont 

Reoo.  Nev 

Tucumcari,  N.  Mex 

Pendleton.  Oreg. -.-.-. -.-- 

Montrose,  Colo 

Ashton.  Idaho 

Vale,  Oreg 

Yakima,  Wash 

Yakima,  Wash 

Yuma,  Ariz 


Official  in  charge 


Name 


Leo  J.  Foster 

Russell  S.  Lieurance,. 

F.  C.  Youngblutt 

R.  J.  Newell 

Irving  C.  Harris,..-,, 

Paul  A.  Jones 

Parley  H,  Neeley 

L.  E.  Foster , 

W.  R.  Y'oung,.  , 

Ralph  Lowry 

R.B.  Williams. 

Oscar  G.  Boden 

Porter  J.  Preston, _,__. 

Ernest  A.  Moritz 

F.  A.  Banks 

D.  S.  Stuver 

Leo  J.  Foster,,.,, 

W.  J.  Cbiesman 

Floyd  M.  Spencer 

IrviD  J.  Matthews 

B.  E.  Hayden 

H.  H.  Johnson ._... 

Stanley  R.  Marean 

Samuel  A.  McWilliams, 

Denton   J,  Paul 

E    O    Larson 

C.  F.  Gleason 

E.  O,  Larson., .,_.,.,, 

D.  L.  Carmody 

R.  J.  Newell. 

E.  C.  Koppen 

Charles  A.  Burns 

Horace  V.  Hubbell 

E.  O.  Larson 

L,  R.Fiock 

C.  O.  Date 

H,  D.  Comstock....... 

L.J.  Windle 

Walter  F.  Kemp . 

A.  W.  Walker 

Floyd  M.  Spencer. .__. 

Harold  W.  Mutch 

C.  L,  Tice 

Herman  R.  Elliott 

I.  Donald  Jerman . 

C.  C.  Ketchum 

J.  8.  Moore 

Charles  E.  Crownover.. 
C.  B.  Elliott 


Title 


Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer 

Director  of  power ... 

Construction  engineer..,. 
Resident  engineer........ 

Superintendent 

Supervising  engineer..... 

Construction  engineer 

Construction  engineer.... 
Construction  engineer.... 
Supervising  engineer,...., 

Construction  engineer 

Supervising  engineer...... 

Construction  engineer 

Construction  engineer.-... 

Superintendent 

Construction  engineer !.... 

Construction  engineer  2 

Superintendent., .  .  . 

Superintendent 

Superintendent....,  ___,,. 

Resident  engineer 

Construction  engineer 

Construction  engineer .. 

Superintendent  of  power.. 
Construction  engineer..... 

Superintendent 

Construction  engineer,.... 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer..... 

Superintendent 

Acting  Resident  engineer  . 

Superintendent ........ 

Superintendent  J 

Construction  engineer 

Su  perintenden  t.  ., ., 

Construction  engineer  ! 

Engineer. , .... 

Reservoir  superintendent.. 
Construction  engineer  i... 

Construction  engineer  1 

Superintendent . ,..- 

Superintendent 

Construction  engineer 

Superintendent . 


J.  C.  Thrailkill 

Edgar  A.  Peek , 

J,  P.  Siebeneicher 

Robert  B.  Smith 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newman. 

E.  W.  Shepard 

E.  R.  MilU 


C.  M.  Voyen 

William  F.  Sha 

C.  B.  Funk.. 

Noble  O.  Anderson, 

J.  C.  Thrailkill 

Emit  T,  Ficenec 


George  W.  Lyie, 
W.  I.  Tingley,.., 

E.  E.  Chabot 

G.  C.  Patterson.. 


Francis  J.  Farrell 

A.  T.  Stimpfig 

Francis  J.  Farretl 

W.  D.  Funk 

Robert  B.  Smith 

George  B.  Snow _, 

P'rank  E.  Gawn 

Jos.  P.  Siebeneicher.. 

Francis  J.  Farrell 

H.  H.Berryhlll 

H.  H.  Berryhill 

C.  B.  Wentzel 

L.J.  Windle  I 

L.J.  Windle  J 


Charles  L.  Harris.. 


Ewalt  P.  Anderson... 
Emmanuel  V.  llillius.. 


Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport. 


District  counsel 


Name 


R.J. 
H.J. 
W.J. 
B.  E. 
R.J. 
W,  J. 
W.J. 
H.J. 
R.J. 
R.J. 
R.J. 
R.J. 
J.  R. 
H.J. 
B.  E. 
B.  E. 
R.J. 
J.  R. 
J  R, 
W.J. 
B.  E. 
W.J. 
B.  E. 
B.  E. 
W.  J 
J.  R. 
W,  J. 
J.  R. 
R.J. 
B.  E. 
R.J. 
J.  R. 
W.J 
J.  R. 
H.J. 
H.J. 
W.J. 
W.J. 
W.J. 
W.J. 
J.  R. 
H.J. 
B.E. 
J.  R. 
B.  E. 
B.  E. 
B.  E. 
B.E. 
R.J. 


Coffey 

.  S.  Devries 

.  Burke 

.  Stoutemyer 

Coffey 

.  Burke 

.  Burke 

S.  Devries 

CofTey 

Coffey 

Coffey _. 

Coffey 

Alexander 

S.  Devries 

Stoutemyer.. 

Stoutemyer 

Coffey 

Alexander 

Alexander. _....... 

Burke 

Stoutemyer 

Burke.. 

Stoutemyer 

Stoutemyer. . 

,  Burke 

Alexander, 

Burke 

Alexander-  _, 

Coffey 

Stoutemyer .,,... 

Coffey 

Alexander 

Burke 

Alexander 

S.  Devries . 

S.  Devries 

Burke 

Burke... 

Burke 

Burke 

Alexander 

S.  Devries 

Stoutemyer 

Alexander ., 

Stoutemyer 

Stoutemyer,, 

Stou  temyer 

Stoutemyer . 

Coffey 


Address 


Los  Angeles.  Calif. 
El  Paso,  Tex. 
Billings.  Mont. 
Portland.  Orog. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings.  Mont. 
El  Paso,  Tex. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Lob  Angeles,  Calif. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Uuh. 
El  Paso,  Tex. 
Portland,  Oreg. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City,  Utah 
Billings,  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portlan<l,  Oreg. 
Portland.  Oreg. 
Billings,  Mont. 
Salt  Lake  City,  Utah. 
Billings,  Moot. 
Salt  Lake  City,  Utah. 
Los  Angeles,  Calif. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah. 
Billings,  Mont. 
Salt  Lake  City.  Utah. 
El  Paso,  Tex. 
El  Paso.  Tex. 
Billings,  Mont- 
Billings,  Mont. 
Billings,  Mont. 
nillings.  Mont. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
Portland,  Oreg. 
Salt  Lak«  City,  Utah. 
Portland.  Ore^. 
Portland,  Oreg. 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles,  Calif. 


1  Boulder  Dam  and  Power  Plant. 


'Island  Park  and  Grassy  Lake  Dams. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Organ 


Baker  (Thief  Valley  division)  1, 

Bitter  Root  * 

Boise  1 

Boise  I -..,._..._...... 

Burnt  River ,, 

Frenchtown ..... 

Fruitgrowers  Dam 

Grand  Valley.  Orchard  Mesa  3., 

Humboldt 

Huntley  ' _, 

Hyrum  3 

Klamath,  Langell  Valley  1 

Klamath,  Horsefly  1 

Lower  Yellowstone  * 

Milk  River:   Chinook  division  •. 


Minidoka:  Gravity  l 

Pumping.  __.. ......... 

Gooding  I 

Newlands  3 

North  Platte:   Interstate  division 

Fort  Laramie  division  *., 

Fort  Laramie  division  *...... 

North  port  division  * 

Ogden  River 

Okanogan  ' .......,..,_.. 

Salt  I.,f.ke  Basin  (Echo  R«.)  ' 

Salt  River  ^ 

Sanpete: 

Ephraim  division.. , 

Spring  City  division... 

Shoshone:  Garland  division  * 

Frannie  division  * .... 

Stanfield 

Strawberry  Valley. ...... ...,__. 

Sun  River:  Fort  Shaw  division*., 
Greenfields  division  •.,...__. 

Umatilla.   East  division  ',,....., 
West  division  '..._......,., 

Uncompahgre  3,... . ..... 

Upper  Snake  River  Storage 

Weber  River 

Yakima.  Kittitas  division  ' 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  of  Control., ..,,. ..,,..,,,., 

Black  Canyon  irrigation  district............ 

Burnt  River  irrigation  district,.... ...... 

Frenchtown  irrigation  district . 

Orchard  City  Irrigation  Co 

Orchard  Mesa  irrigation  district 

Pershing  County  water  conservation  district. 

Huntley  irrigation  district 

South  Cache  W.  U.  A 

Langell  Valley  irrigation  district 

Horsefly  irrigation  district ... 

Board  of  Control 

Alfalfa  Valley  irrigation  district.. ._.._._ 

Fort  Belknap  irrigation  district . ... 

Zurich  irrigation  district .. 

Harlem  irrigation  district. ....,..._.,.. 

Paradise  Valley  irrigation  district 

Mini<loka  irrigation  district.........,.,.,,. 

Burley  irrigation  district 

Amer.  Falls  Reserv.  Dist.  No.  2 

Truckee-CarsoD  irrigation  district 

Pathfinder  irrigation  district.. . 

Gering-Fort   Laramie  irrigation  district 

Uoahen  irrigation  district , 

Norihport  irrigation  district. 

Ogden  Uiver  W.  U.  A 

Okanogan  irrigation  district 

Weber  River  Water  Users"  Assn 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co 

Horseshoe  Irrigation  Co ,__..,...-._. 

Shoshone  irrigation  district ..-.-. 

Deaver  irrigation  district . 

Stanfield  irrigation  district . 

Strawberry  Water  Users'  Assn...... 

Fort  Shaw  irrigation  district,-,............ 

Greenfields  irrigation  district 

Hermiston  irrigation  district ........_ 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A . »._._. 

Fremont- Madison  irrigation  district 

Weber  River  W,  U.  A 

Kittitas  reclamation  district 


Baker.  Oreg _. 

Hamilton,  Mont...... 

Boise,  Idaho......... 

Notus,  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont.... 

Austin,  Colo.,.. 

Grand  Junction,  Colo 

Lovelock,  Nev..., 

Ballantine,  Mont....- 

WelUville,  Utah 

Bonanza.  Oreg....... 

Bonanza,  Oreg.. 

Sidney,  Mont ., 

Chinook.  Mont 

Chinook,  Mont..,. 

Harlem,  Mont....... 

Harlem,  Mont 

Zurich,  Mont,.. 

Rupert,  Idaho....,-.. 

Burley,  Idaho... 

Gooding.  Idaho... ... 

Fallon,  Nev 

Mitchell.  Nebr , 

Gering,  Nebr.. ...... 

Torrington.  Wyo 

Northport,  Nebr.. 

Ogden.  Utah. 

Okanogan,  Wash 

Ogden.  Utah 

Phoenix,  Ariz 

Ephraim.  Utah 

Spring  City,  Utah 

Powell,  Wyo 

Deaver,  Wyo 

Stanfield,  Oreg 

Payson,  Utah, ,. 

Fort  Shaw,  Mont 

Fairfield.  Mont 

Hermiston,  Oreg 

Irrigon,  Oreg 

Montrose,  Colo 

Ashton,  Idaho..... 

Ogden,  Utah , 

Ellensburg,  Wash 


Operating  official 


Name  . 


A.  J.  Ritter....... 

G.  R.  Walsh 

Wm.  H.  Tuller 

W.  H.  Jordan 

Edward  Sullivan.. 

Edward  Donlan 

S.  F.  Newman.... 

C.  W.Tharp 

Roy  F.  Meffley 

E.  E.  Lewis , 

B.  L.  MendenhalL. 
Chas,  A.  Revell,., 
Henry  .Schmor,  Jr. 
Axel  Persson..,.,- 

A,  L.  Benton .. 

H.  B.  Bonefright.. 

C.  A.  Watkins 

Thos.  M.  Everett,. 

R.  E.  Musgrove 

Frank  A.  Ballard.. 
Hugh  L.  Crawford. 

S.  T.  Baer 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

FloydM.  Roush... 

Mark  Iddings 

David  A.  Scott...., 
Nelson  D.  Thorp.. 

D.  D,  Harris 

H.  J.  Lawson 

Joa.  H.  Thomson., 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas ... 

Leo  F.  Clark , 

8.  W.  Grotegut 

C,  L.Bailey , 

A.  W,  Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson. 
H.O.  Fuller 

D.  D.Harris 

G.  G.  Hughes 


Title 


Presiden  t ... 

Manager . 

Project  manager... 

Superintendent . 

President,..-.,... 

President . 

Superintendent.... 
Superintendent.... 

Superintendent ., 

Manager......... 

Superintendent 

Manager......... 

President . 

Manager......... 

President, 

President 

President.. .  ,  _ 

Presiden  t.  . 

President .,... 

Manager.....  .... 

Manager ..... 

Manager......... 

M  anager  .  . ., 

Manager 

Superintendent,..., 
Superintendent.... 

Manager .... 

Superintendent...., 

Manager  ,..,. 

Manager.,...,.... 
Superintendent 


Name 


President 

President 

Acting  irri.  supt. 

M  anager 

Superintendent ..... 

President..  . 

Manager.  ..,._. ... 

Manager.. 

M  anager . .. 

Manager...,.,-..,.,. 

Manager 

President i  John  T.  White 

Manager i    D.  D.  Harris. 

Acting  manager 1    G.  L.  Sterling. 


F.  A.  Phillip* 

Elsie  H.  Wagner 

L.  P.  Jensen ._.,. 

L.  M.  Watson 

Harold  H.  Hursh 

Ralph  P.  Schaffer 

A.  W.  Lanning 

C.  J.  MoCormich 

C.  H.Jones 

H.  S.Elliott 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers ... 

Axel  Persson 

R.  H.  Clarkson 

L.  V.  Bogy 

H.  M.  Montgomery.. 

Geo.  H.  Tout 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Redfield... 

Ida  M.  Johnson 

H.  W.  Emery 

Flora  K.  Schroeder,  , 

C.  G.  Klingman-.... 

Mary  E.  Harrach 

Mabel  J.  Thompson. 

Wra.  P.  Stephens 

Nelson  D.  Thorp 

D.  D.  Harris 

F.  C.  Henshaw 


Addreea 


John  K.  Olsen 

James  W.  Blain 

Harry  Barrows 

R.  J.  Schwendiman. 

F.  A.  Baker 

E,  G.  Breeze 

C.  L.  Bailey 

H.  P.  Wangen 

Enoa  D,  Martin 

A.  C.  Houghton 

H,  D.  Galloway 


Keating 

Hamilton. 

Boise. 

Caldwell. 

Huntington. 

lIuBon. 

Austin. 

Grand  Jctu. 

Lovelock. 

Ballantine 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

liupert. 

Burley. 

Gooding. 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport- 

Ogden. 

Okanogan. 

Lay ton. 

Phoenix- 

Ephraim. 

Spring  City 

Powell. 

Deaver. 

Stanfield. 

Payson . 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

St.  Anthony. 

Ogden, 

Ellensburg. 


IB.  E,  Stoutemyer.  district  counsel.  Portland,  Oreg. 
'  R.  J.  Coffey,  district  counsel,  Los  Angele*.  Calif. 


1  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burk*.  district  counsel,  Billings,  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B  Coe,  Editor. 
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Raymond  F.  Walter 


1873-1940 


Raymond  F.  Waltf«,  engineer  in  the  service  of  the  Bureau  of  Reclama- 
tion for  37  years  and  its  chief  engineer  for  the  past  15  years,  died  of 
a  heart  attack  in  Fresno,  Calif.,  June  30,  at  the  age  of  66  years. 

Mr.  Walter  had  been  in  ill  health  for  some  time,  and  late  this  spring 
was  compelled  to  take  brief  absences  from  bis  oflice  at  Denver,  G)lo. 
He  spent  the  monlh  of  May  in  California  hoping  a  complete  rest  would 
bring  relief.  Feeling  better  he  visited  the  construction  work  in  progress 
at  Friant  Dam  on  June  29,  and  while  there  he  became  suddenly  ill  and 
died  in  a  Fresno  hospital  on  June  30. 

John  C.  Page,  commissioner,  Bureau  of  Reclamation,  in  notifying 
Secretary  of  the  Interior  Harold  L.  Ickes,  of  the  chief  engineer's  death, 
said: 

"With  deep  regret  I  must  tell  you  that  the  Bureau  of  Reclamation  has 
lost  its  most  valued  employee.  Chief  Engineer  Raymond  F.  Walter. 
His  death  leaves  a  gap  which  can  never  quite  be  filled.  Mr.  Walter  was 
the  country's  recognized  authority  on  heavy  construction.  The  Bureau 
will  miss  him  sorely.  He  was  respected  and  loved  by  all  of  us  who  had 
worked  with  and  for  him  these  many  years." 

Secretary  Ickes  then  made  the  following  statement: 

"The  death  of  Chief  Engineer  Walter  after  a  lifetime  of  service  to 
the  Bureau  of  Reclamation  and  the  Depaitment  of  the  Interior  is  a 
severe  blow.  For  15  years  Mr.  Walter  had  been  in  active  charge  of 
what  is  generally  recognized  as  the  greatest  engineering  office  in  the 
world — the  Denver  engineering  headquarters  of  the  Bureau  of  Reclama- 
tion. His  services  were  outstanding.  His  unfailing  loyaltv  to  his 
organization,  to  his  Bureau  and  his  Department,  and  to  the  United 
States  Government,  has  provided  an  example  for  the  thousands  of 
younger  men  working  under  him.  His  unexpected  death  is  a  shock  to 
the  whole  Department." 

Mr.  Waller  was  born  in  Chicago,  III.,  October  31.  1873.  His  father 
was  a  printer  and  publisher  who  moved  the  family  to  Colorado  by 
covered  wagon  during  the  gold  rush  of  the  late  seventies  when  Mr. 
Walter  was  5  years  old. 

Mr.  Walter  attended  public  grammar  and  high  schools  of  Fort  Collins, 
Colo.,  and  received  the  degree  of  bachelor  of  science  in  civil  engineer- 
ing from  the  Colorado  Agricultural  College  in  June  1893.  After  gradua- 
tion he  obtained  a  job  with  E.  E.  Baker,  a  pioneer  civil  engineer  at 
Greeley,  Colo.,  with  the  understanding  that  the  emplovmcnt  would  last 
30  days.  He  remained  with  the  Baker  firm  nearly  10  years,  rising  to 
junior  partner.  The  Baker  firm  had  an  extensive  engineering  practice 
in  Colorado,  Wyoming,  and  New  Mexico  during  the  late  nineties.  The 
depletion  of  stream  flow  in  snow-fed  riven  heading  in  the  Rocky 
Mountains  was  already  beginning  to  cause  diastrous  water  shortages, 
and  many  canal  operators  were  turning  to  the  storage  of  water  as  a 
solution. 

Mr.  Walter  was  engineer  and  superintendent  in  charge  of  construction 
cH  the  Terry  Lake  Reservoir,  Colorado,  one  of  the  first  two  attempts  to 
tlore  water  in  inland  basins  for  later  irrigation.    The  other  reservoir 


had  been  started  earlier  by  Mr.  Baker  and  was  under  construction  at  the 
same  time. 

While  Mr.  Walter  was  acquiring  knowledge  of  canal  and  reservoir 
construction  in  private  practice,  he  was  accumulating  other  valuable 
experience.  He  was  twice  elected  county  surveyor  of  Weld  County, 
and  twice  city  engineer  of  Greeley.  He  also  designed  and  built  much  of 
the  original  sewer  svstems  for  Greeley  and  Eaton,  Colo.  He  made  the 
survey  for  the  Greeley  mountain  water  system,  and  was  deputy  State 
Engineer  of  Colorado  in  charge  of  measurement  of  streams  and  canals. 

On  June  17,  1902  the  Bureau  of  Reclamation  was  established  by  Con- 
gress. Less  than  a  year  afterwards,  on  .May  20,  1903,  Mr.  Walter 
entered  the  service  of  the  new  organization  as  an  engineer,  at  a  yearly 
salary  of  $1,800  and  was  detailed  to  irrigation  surveys  and  investiga- 
tions in  South  Dakota.  His  experience,  ability,  and  good  work  brought 
him  successive  promotions.  He  was  appointed  engineer  in  charge  of 
the  Belle  Fourche  project  in  1904;  supervising  engineer  for  the  Central 
Division,  comprising  Colorado,  Kansas,  Oklahoma,  South  Dakota, 
Nebraska,  and  Wyoming,  in  1909:  assistant  chief  of  construction,  in 
1916;  assistant  chief  engineer,  in  1920;  and  finally,  on  May  1, 1925,  chief 
engineer  for  the  Bureau,  with  field  headquarters  at  Denver,  Colo. 

Mr.  Walter  supervised  the  construction  of  many  important  Federal 
irrigation  structures  during  his  long  career  with  the  Bureau.  In  addition 
to  the  Belle  Fourche  project  and  dam  in  South  Dakota  he  supervised  the 
construction  of  the  Grand  Valley  project,  Colorado,  and  the  diversion 
dam,  canal,  and  tunnels;  the  completion  of  the  Gunnison  tunnel  and  the 
Uncompahgre  project,  Colorado,  and  the  North  Platte  project,  Wyom- 
ing, and  its  Pathfinder  Dam  and  Minatare  Reservoir. 

Twice  under  Mr.  Walter's  supervision  as  chief  engineer  the  Bureau 
erected  the  highest  dam  of  its  type  in  the  country — the  Chvyhee  Dam 
(417  feet)  on  the  Owyhee  project,  Oregon-Idaho,  and  Boulder  Dam 
(726  feet),  Arizona-Nevada.  Owyhee  was  completed  in  1932,  Boulder 
in  1935. 

The  construction  of  Grand  Coulee  Dam  in  Washington  and  Shasta 
Dam  in  California,  largest  and  second  largest  concrete  dams  in  the  tvorld, 
was  begun  under  Mr.  Walter's  guidance.  Grand  Coulee  is  the  main 
feature  of  the  Columbia  Basin  project,  which  will  eventually  open 
1,200,000  acres  of  land  to  irrigation.  Shasta  is  the  major  dam  on  the 
great  Central  Valley  project. 

Great  progress  in  the  benefits  brought  by  Reclamation  appears  during 
the  period  1925  43,  while  Mr.  Walter  was  chief  engineer.  In  1$  years 
the  combined  water  storage  capacity  of  reservoirs  built  by  the  Bureau 
more  than  quadrupled,  from  10,325,053  a^re-feet  to  47,121,170. 

Commissioner  Page  attended  the  funeral  held  July  3.  Burial  was  in 
the  Fairmont  Ccmeter)-,  Denver,  Colo. 

Sinclair  O.  Harper,  who  has  been  assistant  chief  engineer  of  the 
Bureau  of  Reclamation,  has  been  designated  acting  chief  engineer. 

Surviving  Mr.  Walter  are  his  widow,  Mrs.  Lillian  Leone  Phillip* 
Walter,  a  daughter,  and  a  son. 
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Reclamation  Engineering  Number 

Reclamation — A  Builder  of  the  Nation 

Our  people  as  a  whole  will  profit   (from  Reclamation),  for  successful  homemaking  is  but  another  name  for 
upbuilding  of  the  Nation. — Excerpt  from  President  Theodore  Roosevelt's  message  to  Congress,  December  1901. 


THE  engineering  work  of  the  Bureau  of 
Reclamation  has  brought  water,  power,  and 
light  to  western  areas  with  a  population  of 
4%  million. 

One  million  farmers  and  townspeople  gain 
their  livelihood  from  federally  irrigated  land. 
Another  three  and  a  half  million  get  more  than 
half  their  power  and  light  needs  from  low-cost 
(hydroelectric  developments  as  a  byproduct. 

Completion  of  the  Bureau  of  Reclamation's 
current  construction  program  will  double  the 
'number  of  people  benefited — serving  areas 
with  a  population  exceeding  9,000,000. 

This  is  engineering  achievement,  the  result 
of  38  years  of  work  under  the  Reclamation 
[law  of  June  17,  1902,  which  was  sponsored 
by  President  Theodore  Roosevelt  to  bring 
about  a  permanent,  beneficial  development  of 
the  West. 

The  Reclamation  law  of  1902  was  evolu- 
tionary. Previously,  although  the  Federal 
Government's  homestead  and  other  laws  had 
encouraged  western  settlement  and  the  devel- 
opment of  the  country  as  a  whole,  little  aid 
had  been  given  the  settler  in  combating  na- 
ture's obstacles,  in  attaining  a  reasonable 
security.  The  settler's  struggle  in  the  700 
million  acres  of  arid  and  mountainous  land 
sprawling  west  of  the  100th  meridian  was  too 
often  a  losing  one.  The  ruins  of  abandoned 
farms  and  ghost  towns  throughout  the  West 
are  eloquent  of  that  fact. 

Water  was  essential  in  western  agriculture. 
Except  for  comparatively  small  areas  along 
the  northern  Pacific  coast  and  among  the 
mountain  peaks,  the  annual  rainfall  averaged 
from  3  to  20  inches.  Water  must  be  had. 
If  plants  and  man  were  to  live,  it  was 
acknowledged.  Irrigation  was  the  only 
solution. 

Federal  sponsorship  of  irrigation  accord- 
ingly was  urged  for  many  years  before  the 
enactment  of  the  Reclamation  law  of  1902. 


The  Western  States  were  young,  sparsely 
populated,  with  severely  limited  taxable  re- 
sources. Private  initiative  and  cooperative 
effort  had  provided  for  the  irrigation  of 
9,000,000  acres.  The  value  and  permanency  of 
the  contribution  irrigation  could  make  to 
western  development  had  been  demonstrated. 
Further  irrigation  development,  without 
participation  by  the  Federal  Government, 
seemed  remote,  because  of  increasingly  diffi- 
cult engineering  and  financial  problems  which 
were  being  encountered  as  the  simple  water 
diversions  were  exhausted.  The  problem  of 
extension  of  Irrigation  began  to  attract  na- 
tional attention  and  interest. 


Reclamation  Engineering 

THE  Denver  office  this  month  is  playing 
host  to  the  American  Society  of  Civil  En- 
gineers, and  therefore  this  issue  is  devoted 
to  Reclamation  Engineering. 


In  the  Reclamation  Law  of  1902,  the  Con- 
gress definitely  established  the  principle  that 
development  of  the  West  is  a  national  con- 
sideration. The  conservation  of  the  limited 
water  resources  of  the  arid  W^est,  to  provide 
homemaking  opportunities  for  large  numbers 
of  Americans,  was  made  a  national  objective. 

In  its  financial  aspects,  the  Reclamation 
program  differs  from  other  programs  for  in- 
ternal improvement  under  Federal  auspices. 
In  the  original  plan,  proceeds  from  the  sale  of 
public  latids  were  to  be  invested  in  irrigation 
works  in  the  Western  States.  These  funds 
were  not  to  be  expended  as  gifts  but  were  to 
be  repaid  by  water  users  into  the  reclamation 
revolving  fund,  from  which  appropriation  for 


additional  construction  could  be  made.  The 
sources  of  revenues  to  this  fund  necessarily 
have  been  increased,  but  the  repayment  prin- 
ciple has  remained  unchanged. 

In  its  operation,  the  Federal  Reclamation 
program  since  1902  has  embraced  construction 
of  projects  for  irrigation  of  desert  lands  and 
construction  of  water-storage  works  for  the 
provision  of  supplemental  water  supplies  for 
irrigated  areas,  originally  privately  developed, 
but  which  were  rendered  insecure  and  unpro- 
ductive by  water  shortages.  Although  new 
lands  irrigated  by  Federal  projects  in  38  years 
represent  only  1  percent  of  the  total  cropped 
area  of  the  United  States,  they  contribute 
materially  to  the  welfare  of  a  large  section 
of  the  population. 

Since  Reclamation  seeks,  as  a  con.servatlon 
activity,  prudent  economical  utilization  of  the 
water  resources  of  the  West,  the  develop- 
ment of  hydroelectric  power  in  connection 
with  and  incidental  to  irrigation  works  has 
been  recognized  as  a  means  of  spreading 
more  widely  the  benefits  of  this  public  pro- 
gram. 

On  the  52,500  irrigated  farms  created  by 
the  program  and  in  the  258  cities  and  towns 
dependent  on  them  live  904,000  persons.  Ex- 
penditures made  in  construction  of  the 
projects  have  been  widely  distributed.  The 
purchasing  power  of  the  developed  i^roject 
areas  fulfills  the  prediction  that  reclamation 
of  the  arid  lands  would  broaden  the  market 
for  the  manufactured  goods  of  the  indus- 
trial centers  to  the  eastward. 

All  these  benefits  from  Reclamation — the 
diversified  complementary  crop  production, 
the  creation  of  homes  and  livelihoods,  the 
large  and  growing  market  for  eastern  and 
other  industrial  centers,  the  generation  of 
low-cost  electric  energy,  as  well  as  the  crea- 
tion of  recreational  and  wildlife  areas — all 
make  Reclamation  a  builder  of  the  Nation. 
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Precoustrtictloii — Project  Planuiug 


I'ROJRCT-plaiiiiint;  aiul  proJiH-t-iiivcsliKiitioii 
arth'itleM  of  tlii'  Biirt'iiu  <>f  KtH-laiiuilfoii  arr 
ciirriiHl  im  under  the  basic  aiithnrit.v  of  the 
IttH'laiuatioii  Ai-t  of  June  IT,  10U2.  whii-li  reads 


ill  iHirt  as  fiillows  (regarding  tlif  lie^-liniiatloii 
fund  tliereby  created)  : 

"to  Ik?  use<l  in  tlie  examination  and  surveys 
ami  tlie  {'uiist ruction  and  maintenance  of  irri- 
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Ration  works  for  the  storage,  diversion,  and 
developineut  of  water  for  the  arid  and  semi- 
arid  lands." 

The  UtH-laiiiation  Project  Act  of  1939  reads 
ill  jMirt  as  follows: 

"No  exiieiiditiires  for  the  t>onstnictlon  of 
any  new  i)roje<'t.  new  ilivision  of  a  iirojt>ct, 
or  new  supplemental  works  on  a  proJe<'t  shall 
lie  made,  nor  shall  estimates  lie  snhmitted 
therefor,  by  the  Secretary  until  after  he  has 
made  an  investigation  thereof  and  has  siih- 
initted  to  the  President  and  to  the  ("oiigrt-ss 
bis  reiMirt  and  tindlngs  on — 

"(1)  the  engineering  feasibility  of  the  pro- 
|ios(mI  construction : 

"(2)  the  estimateil  c«)st  of  the  proiKwcd 
construction ; 

"(3>  the  part  of  the  estimated  wist  wliich 
<iin  proiierly  Ih'  iilliw-atiKl  to  irrigaticm 
niul  probably  1k'  re|>ald  b.v  tlii"  water 
users : 

"(4)  the  imrt  of  the  estiinat*^!  cost  which 
can  projierly  1h>  allocate<l  to  jiower 
and  iirobably  lie  returned  to  the 
I'nitwl  States  in  new  power  revenues; 

"(5)  the  jiart  of  the  estimated  cost  which 
can  pro|ierly  Ih*  alliK-aleil  to  iunuici|ial 
water  supply  or  other  inisoellancoiw 
piiriMises  and  probably  be  returned  to 
tlie  ruiti-d  States." 

TIjus  the  englneiTing  and  e<-onomlc  feasi- 
bility of  a  iirojwt  must  be  deterniiiie<l  Jiiid 
reiKirtJMl  iiiHin  prior  to  the  sulimission  to  the 
Itnreau  of  the  Hudget  of  t>stiniates  for  appni- 
priatioii  of  funds  for  construction.  Hy  the 
provisions  of  that  act.  a  projwt  Is  autborizi-d 
uiHiii  a  tindlnKliy  the  .><e«'retary  of  the  Interior 
that  the  probable  n'tiirns  to  the  riille<l  Stat*-* 
within  the  repayment  iierlinl  of  -10  years  equal 
the  constnictloii  cost.  le.<s  any  pro|M'r  alliK-a- 
tion  for  IIimhI  control.  Hepayment.  with 
interest  at  not  less  than  3  |ierceiit  <if  the  costs 
ailiK-aled  to  jiower.  is  nKpilrecl;  and  the  cost, 
Willi  lnten>st  not  exce«Hllng  »'/i  jiert-ent.  ol 
water  supplies  for  luiiiiiclpal  purjiows  must 
Im-  re|Miid.  | 

Appropriation  of  funds  by  the  Congres^ 
must  pr«M-«><le  construction  of  a  nuaiii'iiilly 
reasible  proJe«'t.  If  the  Set-retary  of  tin-  lii" 
lerlor  tliids  a  proj*-*-!  Iliiaiicially  Infenslble  oq 
the  basis  of  tlie  lIL't.)  Iteclainatioii  .\ct.  appro* 
priatioii  for  ctiust ruction  must  Ih>  pre<'e«le<l  bj| 
s|iecl!l<'  anlhorlxatlon  by  the  t'oiigress.  j 

I'rojii'l  pliinnlng  by  the  MiinMiii  of  I(e«-laiua^ 
tioii  revolves  around  irrigation.  Its  oliJnM  Ifl 
to  plan  for  the  iitlllxalloii  of  available  wateE 
resoiirci's  ill  Irrigation  and  for  reliite<l  puN 
|M>M-s.  The  most  desirable  lands  for  irrigation 
luiist  Ih>  selected,  and  coiisideralion  niiisi  lia 
given  to  domestic  and  iiiilustrial  water  supply 
riHpilrenients,  n«HHl-<-oiit ml  regulation.  jKiweP 
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upper:  Stream  gauging 

Lower:  Dam  site  drilling;  drill  core 


Upper:  Snow  surveys 
Lower:  Land  classification  crew  in  the  field 


production,  and  other  interests  in  water,  as 
well  as  to  interbasin  and  interstate  interests 
wliere  comix>titive  uses  of  limited  resources 
are  involved. 

The  approiichinR  exhaustion  of  usal)le  water 
supplies  ill  the  arid  and  semiarid  West  makes 
basin-wide  preliminary  examinations  neces- 
sary to  insure  proper  selection  of  project  areas 
for  detailed  consideration.  A  large  part  of 
the  requisite  Ijasic  data  for  the.se  examina- 
tions is  u.sually  available.  Soil  surveys  of 
varying  detail  now  cover  most  of  the  suitable 
land  areas  and  permit  the  rapid  development 
of  adequate  reconnaissance  land  classifica- 
tions. Existing  run-off  records  or  consid- 
erations of  precipitation  and  run-ofC  on 
comparable  streams  allow  the  determina- 
tion of  water  supplies  in  sufficient  detail 
and    accuracy.      When    necessary,    reservoir 


capacities  are  computed  from  a  few  basin 
cross  sections  tied  together  with  center  line 
stadia  traverses.  Costs  of  dams  can  be 
satisfactorily  approximated  from  dam-site 
profiles  and  the  application  of  an  over-all 
unit  cost  for  the  yardage  required  by  a  stand- 
ard cross-section,  with  this  unit  cost  reflecting 
the  yardage  and  special  problems  of  spillway 
and  outlet  worlis.  Tlie  experienced  engineer 
using  only  hand  instruments  can  also  esti- 
mate costs  of  distribution  systems  with  satis- 
factory accuracy.  Power-plant  costs  may  be 
computed  from  available  data. 

Available  funds  pri'clude  extensive  explora- 
tion programs  for  dam  sites  or  detailed 
location  surveys  for  canals  prior  to  appro- 
priation for  construction ;  yet  repayment 
contracts  are  required  in  advance  of  most 
construction.    This  necessitates  a  high  degree 


of   accuracy    In    the    preliminary    plans    and 
cost  estimates. 

Cooperation  and  consultation  with  State 
and  local  groups,  with  benefit  to  all  concerned, 
is  the  prevailing  practice.  Formal  agree- 
ments are  in  force  with  a  number  of  States, 
counties,  and  other  interests.  Project  plan- 
ning of  the  Bureau  has  entered  a  new  and 
beneficial  phase  in  the  Interdepartmental 
agreement  of  July  1939,  with  the  War  and 
Agricultural  Departments  providing  for  co- 
oi)eration  and  consultation  in  project  reports. 
This  cooperation  avoids  duplication  of  sur- 
veys and  conflicts  in  i)lau  and  function.  Other 
agencies  frecpiently  consulted  are  the  Biologi- 
cal Survey  and  the  National  Park  Service. 
The  Geological  Survey,  Weather  Bureau,  and 
Forest  Service  provide  data  for  use  in  the 
investigations. 
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Designs  and  Specifications 


ALMOST  all  phases  of  tecbnical  engineering 
are  embraced  in  the  preparation  of  the  Bureau 
of  Reclamation  engiuet'ring  designs.  When 
funds  are  appropriated  for  a  proposed  project, 
preliminary  design  studies  are  initiated  and 
carried  on  concurrently  with  the  project  in- 
vestigations. The  sources  of  information  on 
which  these  studies  are  based  are  estimates 
of  the  available  water  supply  and  irrigation 
requirements,  topographic  surveys  and  maps, 
geological  examinations,  and  reports  on  in- 
vestigations of  various  character  that  indicate 
the  controlling  economic  and  engineering  as- 
pects of  the  contemplated  work.  From  these 
studies  arc  developed  the  concept  of  required 
capacities  or  proportions,  the  most  suitable 
types  and  arrangements  of  necessary  struc- 
tures, treatment  of  particular  physical  fea- 
tures, comparative  cost  estimates,  and  the  con- 
ditions under  which  the  project  mu.st  <>|)erate. 
Conclusions  from  these  studies  establish  the 
plan  upon  which  the  ilnal  designs  are  base<I. 

Beginning  with  the  analyses  of  hydrologic 
studies  made  to  determine  the  ade<|uacy  of  the 
water  supply,  and  including  the  design  of  dams 
for  diversion  or  storage,  outlet  works  for  with- 
drawal from  the  reservoir,  canals  for  distri- 
bution to  the  land,  pumping  plant.s,  Incidental 
ponvr  development  and  transmission,  flood 
control,  and  other  related  features  such  as  the 
relocation  of  highways  and  railroads,  the  de- 
sign problem  as  a  whole  requires  the  skill  of 
the  hydraulic,  civil,  electrical,  and  mechanical 
engineer,  the  architect,  geologist,  and  fre- 
quently of  specialists  in  related  branches  of 
■dence. 

Under  the  supervision  and  direction  of  a 
chief  designing  engineer,  tlie  component  fea- 
tures of  the  project  design  are  developt-d 
by  s«>pnrate  groiiiw  or  divisions  particularly 
qnalitlcd  to  handle  each  type  of  work  In- 
volved. The  procedure  as  a  whole  is  co- 
ordinated to  produce  the  complete  design. 
For  example,  estimates  of  water  supply, 
determinations  of  resi-rvoir  storage  caimclties, 
MtablishmentH  of  spillway  and  outlet-works 
dlsrhurge  requirements,  preparation  of  hydro- 
graphs,  and  other  questions  of  hydrology  are 
referred  to  the  hydraulic  englne<>rs ;  problems 
micb  as  the  s«-lectlon  of  ty|ie  and  design  of 
dama,  design  of  structures,  stress  analyses, 
and  location  studies  for  rnnnls,  railroads,  and 
highways  are  mailers  for  the  civil  englm-t'rs : 
power-development  problems  Involving  anal- 
yses of  operating  heads,  decisions  as  to  the 
type,  Rl7.e,  and  arrangement  of  turbines  and 
generalinK  e<|iiipnient,  and  metliiMls  of  con- 
trol niMl  transmission  are  thi>s4>  of  the  ele<- 
tricol  engineers:  ami  the  designs  of  spillway 
ipites  atMl  hoists,  oiillet-works  ctintrols,  trash- 
racks  ami  other  merlinnicnl  installations  are 
pre|inre<i  by  the  m<-chanlcnl  engineers.  The 
architectural    group    Is    charged    with    the 


preparation  of  all  building  designs  and 
details  and  with  the  rendering  of  architec- 
tural treatments  for  large  dams,  power-  and 
pumping-plant  buildings  and  other  structures. 
Increasing  reliance  is  being  placed  on  the 
geologist  for  the  interpretation  of  geologic 
features  as  influencing  the  design  of  large 
and  important  structures. 

All  detailed  designs,  working  drawings,  and 
speciflcations  for  construction  and  for  the 
purchase  of  materials  are  prepare<l  in  the 
Denver  office.  This  permits  the  chief  engi- 
neer closely  to  coordinate  the  design  work 
with  Held  construction  operations,  material 
requirements,  and  general  administrative  pro- 
cedure. Special  fabricated  equipment,  such 
as  trashracks,  head  gates,  penstock  valves, 
penstocks,  and  cranes,  is  furnished  by  respec- 
tive manufacturers  on  speciflcations  prepared 
by  the  design  section.  Installed  major  equip- 
ment, such  as  electrical  generators,  pumping 
units,  and  similar  apparatus,  is  normally  pur- 
chased on  detailed  sjiecifications  setting  forth 
performance  requirements. 

Frequently  unusual  field  conditions  and  re- 
quirements of  an  extraordinary  character  in- 
troduce problems  that  cannot  be  disposed  of 
by  ordinary  design  methods.  Such  demands 
may  range  from  the  need  of  a  special  design 
for  an  outlet  or  control  valve  or  hydraulic 
shape  to  a  comprehensive  technical  research 
of  basic  conditions  and  problems  involved  in 
work  of  magnitude  for  which  no  precedence 
of  procedure  exists.  Questions  of  this  tatter 
character  are  referred  to  a  division  of  techni- 
cal investigations  for  mathematical  analyses 
and  physical  research.  Including  the  develop- 
ment of  required  special  testing  procedure  and 
equipment  or  apparatus.  Photoelastic  analy- 
ses by  means  of  models  are  made  to  determine 
the  nature  and  magnitude  of  stresses  in  com- 
plex structures  or  to  investigate  other  phe- 
nomena incidental  to  elastic  deformations. 

The  Denver  lulwratories  of  the  Bureau  of 
Keclnmntlon  are  an  Important  part  of  the 
designing  orgnnizatlon.  Many  problems  of 
design  and  construction  are  studied  under 
various  conditions,  with  the  result  that  much 
progress  has  l>een  made  In  the  establishment 
of  basic  design  criteria  and  in  methiHls  of 
proc<>sslng  and  utilizing  construction  mate- 
rials. The  lalsiratories  are  establislxHl  in 
three  main  divisions:  Materials-testing, 
hydraulic,  and  photoelastic.  Including  sec- 
tions for  Investigating  concrete  manufacture, 
noils,  and  imlnts  and  metals,  the  malerials- 
te.wting  division  di'termlnes  the  siiitatiility  and 
slri'ngth  of  these  materials  and  the  b«>st 
methods  for  their  pretmralion.  control,  and 
utilization.  Studies  of  hydraulic  phenomena 
are  made  in  the  hydraulic  laboratories  by 
means  of  largescnle  models,  which  are  exact 
replicas    of    spillways,    outlet    works,    gate 


structures,  overflow  crests,  stilling  pools,  and 
other   works  controlling   the  flow   of   water. 

The  verification  of  anticipated  results  and 
observations  of  the  efficiencies  of  designs  and 
methods  of  construction  have  been  under- 
taken, during  the  past  8  years,  by  the  develop- 
ment and  installation  of  various  sensitive  and 
accurate  meters  or  other  apparatus  for  ob- 
serving and  recording  deflection,  deforma- 
tion, stress  distribution,  internal  pressure, 
temperature  variations,  hydraulic  phenomena, 
and  other  conditions  In  completed  structures. 

Behavior  of  concrete  in  large  masses  has 
been  one  of  the  major  problems  of  designers 
and  construction  engineers.  Characteristic 
volume  changes  In  concrete  due  to  tempera- 
ture changes,  variations  in  moisture  content, 
and  plastic  flow  introduce  many  problems  in 
addition  to  those  concerned  with  the  analysis 
of  stresses  and  the  elastic  deformations  of 
the  structures  under  load.  Investigation  of 
these  problems  has.  In  a  large  measure,  been 
responsible  for  speciflcations  for  low-heat  ce- 
ments and  developments  in  the  design  and 
construction  of  dums,  such  as  restrictions  In 
time  and  rate  of  concrete  placement,  and  in 
depth  of  lift.  Improvements  in  mix  and  meth- 
ods of  placement,  best  arrangement  of  con- 
traction Joints,  and  utilization  of  artificial 
cooling  to  establisli  ultimately  stable  tempera- 
tures So  that  contraction  Joints  subdividing 
the  mass  can  be  grouted  and  the  structure 
made  a  monolith  within  the  construct  imi 
period. 

Other  special  studies  seeking  the  solnlii'u^ 
of  particular  problems  have  resulted  in  < 
tributious  of  general  benefit  to  engine*) 
science.    Some  of  these  have  come  from  stii' 
and  research  entirely  within  the  Bureau'> 
ganlzation;    others   have   resulted    from    i<>l 
laboration  with  the  engineering  statTs  of  ni^iu 
ufacturers  furnishing  equipment.     Wortii.v  of 
mention  and  attributable  to  the  Bureau's  <l<' 
signing  organization  Is  the  development  of  iIk- 
trial-load  method  of  analyzing  stresses  In  :i  i  c  ii 
dams,   methods  for  determining  earlhqiiMki' 
stresses  In  large  monolllh.s.  and  metho<ls  for 
computing  foundation  settlements  due  to  w.i- 
ter  load.    Contributions  In  the  Held  of  n 
volr-oullet  control  gates  and  valves  Inch. 
TIic  design  of  high-pressure,  hydrnullcnil.v  liil- 
anced   needle  valves  for  large  dlamelcr  oni 
lets;    hydraulic    rotor-actuated    butterfly    nr 
pivot-tyjje  valves;  butterfly  valves  with  I'i^ 
oted  steins  retractable  Into  the  leaf,  so  lli:il 
the  leaf  and  stem  may  be  readily  removi  .1 : 
ouitrol   gates  of  the  "paradox"  ly|>«>,   wlii'  li 
Itermit  seating  and  unseating  of  large  roii'i 
|M-nstock  and  Intake  gnt(>s  by  pure  ro'ler 
tlon;  imrndox  noncre<'ping  control  system  l"r 
balancefl    needle    valves;    and    hydrnullciiil.v 
o|ierate<l.  unlioiise<I  large  |M>nst<x-k  Inlet  gnii  s 
for  use  under  high  heads. 
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Construction 


IN  conformance  with  the  jwlicy  adopted  by 
the  Department  of  the  Interior  in  1925,  prac- 
tically all  new  construction  of  the  Bureau 
of  Reclamation  is  performed  under  contracts 
awarded  on  the  basis  of  comijetitive  bids. 
These  bids,  which  normally  provide  for  the 
furnishing  of  all  labor  and  the  construction 
plant,  are  invited  upon  completion  of  project 
designs  and  issuance  of  specifications  cover- 
ing the  requirements  of  the  work. 

The  necessary  materials  and  installed  equip- 
ment are  separately  purchased  by  the  Bureau 
and  are  furnished  to  the  general  contractor 
as  needed.  These  purchases  are  likewise 
made  after  competitive  bidding  on  specifica- 
tions prepared  by  the  Bureau. 

Bureau  of  Reclamation  forces  sometimes 
build  the  camp  for  housing  technical  and 
administrative  personnel,  build  access  roads, 
electric  power  lines,  railroad  spurs,  and 
other  facilities  necessary  for  the  initiation  and 
conduct  of  the  work,  and  some  other  features. 

Construction  work  regularly  performed  by 
Bureau  forces  is  limited  to  that  which  is 
incidental  to  the  maintenance  and  operation 
of  completed  projects.  This  work  is  diverse 
in  character  and  is  by  no  means  negligible 
in  volume.  It  includes  repair  and  main- 
tenance of  power  plants,  power  transmission 
lines,  pumping  plants,  and  of  canals  and 
their  incidental  structures.  The.se  various 
operations  are  normally  under  the  direction 
of  the  project  superintendent. 

The  field  organization,  normally  headed  by 
a  construction  engineer,  consists  of  a  staff  of 
engineers,  inspectors,  laboratory  technicians, 
and  clerical  and  other  administrative  person- 
nel as  required.  The  organization  of  the 
construction  engineer  is  responsible  for  laying 
out  the  work,  inspection  of  performance  and 
materials,  testing  of  materials,  and  for  obtain- 
ing compliance  with  the  specification  require- 
ments. Administrative  details  include  the 
preparation  of  periodic  estimates  of  completed 
work  for  payment,  routine  and  special  reports 
to  the  office  of  the  chief  engineer,  and  matters 
generally  relating  to  the  conduct  of  the  work. 
Field  laboratories  are  established  for  the  con- 
tinuous testing  of  materials  of  construction 
to  make  certain  that  their  selection,  process- 
ing, and  utilization  are  in  accordance  with 
specified  requirements. 

In  the  case  of  large  projects  including  two 
or  more  distinct  but  definitely  related  fea- 
tures that  in  themselves  constitute  major 
undertakings,  the  field  work  may  be  under 
the  general  direction  of  a  project  supervising 
engineer  and  staff,  with  a  construction 
engineer  and  his  organization  assigned  to 
each  major  subdivision.  Examples  of  this 
type  of  organization  exist  on  the  Central  Val- 
ley project  in  California  and  the  Colorado- 
Rig  Thompson  project  in  Colorado. 


The  nature  of  construction  involved  in 
Bureau  of  Reclamation  projects  is  widely 
diversified  both  in  kind  and  extent.  Works 
for  the  collection,  storage,  and  distribution 
of  water,  with  incidental  power  development 
and  transmission,  may  range  from  relatively 
small  projects  involving  a  few  simple  struc- 
tures and  employing  a  small  force  to  multiple- 
purpose  projects  of  great  magnitude  such  as 
Boulder  Canyon,  Columbia  Basin,  and  Central 
Valley,  each  incorporating  numerous  features, 
and  requiring  hundreds  of  men  in  specialized 
fields.  The  scope  of  operations  includes  the 
construction  of  concrete  and  earth  dams, 
canals  and  aqueducts,  bridges,  highways  and 
railroads,  power  and  pumping  plants,  and 
the  driving  of  tunnels. 

A  close  relationship  exists  between  the  de- 
velopment of  construction  methods  and  equip- 
ment and  the  magnitude  of  projects  under- 
taken in  recent  years.  Not  only  have  the 
elements  of  capacity,  durability,  and  speed  of 
performance  been  reflected  in  the  manufacture 
of  equipment  of  entirely  new  design  or  in  the 
adaptation  of  existing  types  of  equipment  to 
new  fields  of  activity,  but  also  these  develop- 
ments in  equipment  and  construction  plants 
and  improvements  in  methods  have  made 
possible  the  accomplishment  of  work  that 
otherwise  might  have  l)een  economically 
infeasible. 

Progress  in  the  construction  of  earth-fill 
dams  and  embankments  is  strikingly  demon- 
strated by  comparison  of  the  team-and-f  resno 
methods  of  the  not-very-distant  past  with  the 
present-day  excavation  and  placing  equipment 
such  as  elevating  graders,  tractor-drawn 
scrapers  holding  30  or  more  cubic  yards  of 
material,  fast-moving  dump  trucks  of  large 
capacity,  and  specially  designed  compacting 
equipment. 

Signal  developments  have  been  made  in 
the  manufacture  of  concrete  and  methods  of 
placement  in  construction  of  large  concrete 
dams.  At  Grand  Coulee  Dam,  for  example,  the 
aggregate  processing  plant  has  a  rated  ca- 
pacity of  3,000  to  4,000  tons  per  hour  and  is 
designed  to  wash,  .screen,  and  separately  store 
four  sizes  of  gravel  and  three  sizes  of  sand. 
The  plant  arrangement  permits  blending  the 
sand  sizes  in  desired  proportions.  An  endless 
belt  conveyor,  48  inches  wide  and  10,000  feet 
long,  traveling  at  a  speed  of  700  feet  per  min- 
ute, delivers  the  prepared  aggregate  to  storage 
bins  at  the  mixing  plant.  Here  rigid  control 
of  the  mix  is  maintained  by  delivery  of  the 
cement,  water,  and  various  sizes  of  aggregate 
through  an  automatically  operated  and  con- 
trolled batching  plant  to  four  4-cubic-yard 
mixers.  The  cement,  which  Is  .shipped  in  bulk, 
is  unloaded  at  a  distant  railroad  siding  by 
power-operated  vacuum  pumps  at  the  rate  of 
125  carloads  per  day ;  the  cement  is  pumped 


by  air  through  a  6-inch  pipe  line  to  storage 
silos  at  the  mixing  plant.  The  mixed  con- 
crete is  discharged  into  4-cubic-yard  bottom- 
dump  buckets  and  delivered  to  its  point  of 
placement  by  Diesel  electric  trains  operating 
on  a  concreting  trestle  extending  the  length 
of  the  dam.  The  buckets  are  picked  up  from 
the  trains  and  lowered  to  the  forms  by  means 
of  hammer-head  cranes,  which  also  move 
along  the  concreting  trestle. 

The  concrete  distribution  system  at  Boulder 
Dam  operated  from  a  cableway,  as  will  be  the 
method  of  placement  at  Shasta  Dam,  a  unit 
of  the  Central  Valley  project.  An  outstand- 
ing innovation  at  Shasta  Dam,  however,  will 
be  that  seven  cableways,  each  with  a  capacity 
of  20  tons  and  capable  of  handling  8-cubic- 
yard-capacity  concrete  buckets,  will  radiate 
from  one  control  tower  to  tall  towers  operating 
on  segmental  runways  with  a  curvature  fixed 
by  their  radial  distance  from  the  central 
tower.  This  central  or  control  tower  will  be 
610  feet  high,  including  a  depth  of  102  feet  be- 
low ground  for  anchorage,  and  the  radiating 
cableways  will  be  connected  at  a  point  460  feet 
above  the  ground  surface.  The  aggregate  will 
be  delivered  from  the  screening  and  process- 
ing plant,  located  at  the  site  of  the  aggregate 
deposits,  to  the  mixing  plant  at  the  dam  site 
by  a  914-mile-long  belt  conveyor. 

In  the  field  of  construction  and  installation 
of  heavy  power-plant  machinery,  typified  by 
by  the  150,000-horsepower  hydraulic  turbines 
with  generators  for  the  Grand  Coulee  power 
plant,  many  innovations  have  greatly  acceler- 
ated construction  schedules.  Outstanding  Is 
the  method  developed  for  concreting  the  tur- 
bine scroll  cases  in  place  while  under  an 
hydrostatic  pressure  equivalent  to  the  normal 
operating  head,  and  the  use  of  welded  plate- 
steel  casings  with  improved  riveted  field  con- 
nections. 

Boulder  Dam  was  the  first  mass-concrete 
structure  in  which  an  embedded  pipe  system 
for  the  circulation  of  cooling  water  was  used 
to  dissipate  the  heat  generated  by  the  chemi- 
cal action  of  setting  concrete.  Since  many 
years  would  be  required  for  such  masses  to 
cool  naturally,  accelerated  cooling  permits 
contraction  joints  to  be  grouted  practically 
as  construction  progresses,  thereby  solving 
many  problems  of  both  design  and  construc- 
tion. Embedded  cooling  systems  are  now  em- 
ployed on  all  large  structures  of  mass  concrete. 
At  Boulder  also  large  steel  penstocks  were 
fabricated  at  the  site  of  installation,  a  prec- 
edent. There  and  subsequently  at  Grand 
Coulee  Dam,  complete  shops  and  equipment 
were  installed,  capable  of  bending,  assembling, 
welding,  testing,  and  X-raying  completed  joints 
on  penstock  sections  up  to  30  feet  diameter. 
Pipes  for  Shasta  Dam  similarly  will  be  fabri- 
cated at  the  site. 
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Dams 


I>AMS  (lesiKiic4l  1111(1  oimstniettHl  liy  ilie  Bu- 
reau of  UeclauiHtluii  raiiKe  in  size  fruui  xluiple 
divcniiun  KtruclureM  of  a  few  feet  lu  height 
to  (laniH  of  unprecetiented  profiortioim  with 
tlie  multiple  puriMixe  of  IrriKiition  storage, 
flo<Hl  coutrol,  uiunk-iittil  and  liidUMtriul  water 
Kiipply,  and  iiower  developuieiit. 

Tliniugh  the  years  sluee  the  Federal  Gov- 
eriiuienl  iM-gaii  the  fonstrnctlon  of  self-llqui- 
datiiiK  irrigittiiin  projects  in  the  arid  and 
seniiarid  Western  States,  the  reicional  growth 
in  iMipuhition  with  (■<irr«'s|>iindiiig  agricultural 
and  Industrial  developiueut  has  demanded  an 
increasing  utillzjition  of  available  water  sui>- 
plies.  Karly  irrigation  coiisislwl  very  largely 
of  simple  diversion  dams  and  de|)eiulence  on 
uuregulate<l  stream  flows;  tisla}'  these  un- 
regulate<l  flows  are  insiiflii-ieut  for  existing 
iie4-<is,  and  storage  works  are  re(|utre<l  for 
imiNiunding  surplus  run-ofTs  and  AikwI  flows. 
Storage  dams  have  lH>c<iuie  larger  anil  more 
es|)eimlve,  and,  as  the  better  daui  and  reser- 
%-oir  sites  have  lieen  utilized,  less  favorable 
liNiilions  have  im|M>se«|  addeil  itinstructlon 
difllciiltles  and  c<Ksts. 

Tlie  relation  iR-tween  the  iii'-reaslng  costs 
and  economic  feasibility  Is  a  current  problem 
of  irrigation  «ievelopment.  Wlicu  the  M-ojie  of 
the  proJe<'t  is  ctimprehensive,  a  solution  is 
found  in  the  construction  of  multiplt>-purpose 
dams;  the  cost  of  irrigation  water  is  kept 
within  practical  limits,  pni|ier  ass«>ssments  arc 
made  for  flisMl-control  lH-nefl(s.  and  the  bal- 
onre  fif  the  i>roJe«-t  «-ost  is  returm-tlTvifh  ro-e- 
iiiies  (Ieriv<-<1  from  (he  sale  of  industrial  and 
domestic  water  and  (Miwer. 

Many  of  the  early  practices  of  the  Bureau 
In  dam  design  ami  constnu'tion  have  lH>eii  out- 
moiled  or  greatly  altered.  Such  structures  as 
Boulder,  Oraml  Coulee,  and  Shasta  Dams 
have  intriNlucetl  new  and  unprenilenled  prob- 
lems of  design  anil  construction.  OUIer  dams, 
Buch  as  ItiMMH-velt  on  the  Salt   Klver  in  Ari- 


zona, were  constructed  of  rubble  masonry 
containing  from  60  to  70  percent  of  stone 
laid  by  hand  and  derrick  with  mortar  and 
siHilIs.  Willi  the  ui>streani  face  conslrncted  of 
cut  .stone  laid  with  close  and  well-|Miiuted 
Joint.s  Current  construction  employs  con- 
crete, miinufiulured  and  jilaciHl  uixler  rigid 
(•ontrol.  Aggregates  are  carefully  >ele«-t»'«l 
iiiid  graded,  with  the  maNiniuni  size  <if  stone 
detinilcly  limited:  batching  and  mixing  plants 
are  designed  autoniaticaily  to  secure  pre<le- 
termined  pmiHirtioiis  of  aggregate,  cement, 
ami  water  and  uniformity  of  mix ;  and 
placing  pr<K-e<lure  is  systematic  and  in  accord- 
ance witli  establisluKi  standard.s.  Coutrnction 
joints  are  placed  at  regular  intervals  to  re- 
strict and  control  llie  cracking  of  the  concrete 
and  later  groutini  to  make  the  strtictur'.'  mono- 
lithlc.  In  large  strnctures  of  mass  concrete, 
embe<l(led  pii>e  systems  are  provide<l  for  the 
circulation  of  ciHiling  water  to  remove  the 
heat  generatt><l  from  chemical  action  inci- 
dental to  the  h.vdration  and  netting  of  the 
tvment.  This  provision  enables  the  contrac- 
tion joints  to  l>e  groute<l  ami  the  iV(|Uired 
stress  distribution  to  be  securetl  as  i-oiistruc- 
tion  progres.'^'s. 

Similar  improvements  have  been  made  in 
the  design  and  <-oiistnictioii  of  earth  dams. 
Outworn  empirical  methods  have  IxH-n  sui>er- 
setled  by  thorough  preconstriiction  Investiga- 
tion of  materials,  careful  theoretical  design, 
and  construction  priK-edure  in  aw-ordance  with 
applicalile  principles  of  wiii   mtH'hanics. 

Since  tlie  work  of  the  Bureau  of  KtK'lania- 
tioii  is  distributed  over  the  Western  Statt-s. 
wide  variations  are  encountered  in  climate, 
physi<-al  condilions,  and  iiinstruclioii  facili- 
ties. Dams  may  be  built  in  mountainous 
areas  where  the  rusge<lness  of  tin-  terrain, 
limitations  in  working  area,  extreme  low  tem- 
IMTatures,  and  dilll<'iiiti«'s  of  access  intro<luce 
unusual  ]iroblems.  or  coiistnietion  uuiy  Im>  un- 


dertaken in  tlie  hot  dest>rt  regions  of  the 
Southwest  under  conditions  which  likewise 
lm|>ose  requirements  of  an  extraordinary 
character  and  which  necessitate  s|iecial  i-ou- 
sideralions  with  respect  to  types  of  structure 
and  construction  methods.  C<inse4|iu'iitly, 
many  combinations  of  function,  relative  eco- 
nomics, and  ItKiil  factors,  such  as  character  of 
the  foundation  g<H)l<"gy.  to|M>gnipliy  of  the  site, 
availability  of  materials  of  construction,  and 
special  re<|uireiiieiits  which  may  apply  in  |>ar- 
ttcular  situations,  determine  the  size  and  kind 
of  dam  to  be  built.  Fre<iuently  preliminary 
designs  and  cost  estimates  of  alternate  tyiK-s 
are  iie<-essary  Ix'fore  suflicient  inforniatioii  is 
available  ii|mui  which  to  ba.se  the  tiiial  chi' 

Consideration  is  given  to  the  ap|)earii' 
of  the  dam  and  Its  incidental  structures.  The 
proper  architiftural  treatment  of  large  con- 
crete dams  to  actnird  with  their  promiiience, 
service,  and  surroundings  is  an  imixirlaut 
feature  of  their  conception  and  i-onstruotion. 
Much  study  and  application  of  skill  and  in- 
genuity are  riiiuired  smtvssfully  to  blend 
the  functional  and  aesthetic  i|Ualities  to 
achieve  a  harmonious,  well-pro|Kirtloned 
mass.  Dams  of  les.««>r  imiMirtance  and  iiiter- 
(■st,  easily  aitvssible  from  nearby  centers  of 
IMipulatloii,  are  made  to  present  a  pleasing 
apiiearance  in  conformance  with  the  type  of 
structure  and  surrounding  terrain.  The 
crests  of  earth  dams  are  normally  flnished 
with  a  pro|H'rly  proiMtrtioiied  |uira|H>t  walL 
Appurtenant  features,  sui-li  as  power-plant 
buildings,  spillway  and  outlet  struclun's,  are 
made  to  harmonize  with  the  archlteetuiMl 
treatment  given  the  dam. 

Since  its  organization  in  1!I02,  the  Bureau 
of  Rei-laiuation  has  completed  a  total  of  US 
dams  in  various  hn-atUms  in  15  Wi>si<  i  n 
States,  (.tf  this  numlier,  00  have  Iteeu  tur 
stream  diversion  and  K8  for  storage.  Tliis 
completeil  construction  represents  a  total  vi.I- 


Architea's  drawing.  Grand  Coulee  Dam 


Architect's  drawing,  Shasta  Dam 
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'/'//;.■  Roosevelt  Dam,  Salt  River  project,  Arizona 

(cuter:  Stoney  Gorge  Dam,  Orland  project,  California 

liottom:  Imperial  Dam,  AU-American  Canal,  Arizona-California 


Upper:  Alcove  Dam,  Kendrick  project,  Wyoming 
Lower:  Boulder  Dam,  Boulder  Canyon  project,  Arizona-Nevada 


iiiiK'  of  about  15,000,001)  cubic  yards  of  iiia- 
soMiy  and  concrete  and  nearly  32,0(X),0(M)  cubic 
yards  of  eartli  and  roclv-flll  emlianliment.  Tlie 
total  availalile  storage  provided  is  approxi- 
mately 48,000,000  acre-feet.  Tliis  total  will 
be  increased  in  the  near  future  when  Grand 
Coulee  Dam  in  Washington  is  completed.  It 
will  have  a  volume  of  about  10.250,01)0  cubic 
yards  of  concrete  and  will  form  a  reservoir 
of  0,800,000  acre-feet.  Friant  and  Sliasta 
Dams,  now  under  construction  on  the  Cen- 
tral Valley  i)roject  in  California,  will  rcMiuire 
1,1)05,800  and  5,400,000  cubic  yards  of  con- 
crete and  will  provide  storage  capacities  of 
512,500  and  4.500,000  acre-feet  of  water  re- 
spectively. Deer  Creek  Dam  in  Utah  and 
Green  Mountain  Dam  in  Colorado,  also  under 
construction,  are  earth  tills  of  estimated  em- 
bankment volumes  of  3.000,000  and  4,456,000 


cubic  yards  respectively.  Tlieir  reservoir 
storage  capacities  will  be  150,000  and  152,000 
acre-feet,  respectively.  Four  other  major 
storage  dams  are  under  construction  and  a 
number  of  concrete  and  earth  dams  have  been 
authorized  for  future  construction  and  are  in 
the  process  of  design. 

Of  tlie  148  constructed  dam.s,  CO  are 
masonry  or  concrete  structures,  68  are  earth- 
and  rock-till,  and  11  are  rock-crib.  The  con- 
crete dams  include,  with  both  overflow  and 
nonoverflow  sections,  11  arch,  12  gravity, 
8  arch-gravity,  5  nuiltiple-urch,  4  slab-and- 
buttress,  and  29  diversion  weirs  of  varying 
height  and  section.  A  brief  description  of 
major  structures  of  various  types  follows: 
IJoulder  Dam,  the  highest  dam  in  the  world, 
of  which  much  lias  been  written,  is  an  arch- 
gravity  type  with  a  height  of  726.4  feet  above 


the  lowest  point  in  its  foundation,  a  crest 
length  of  1,244  feet,  and  a  total  volume  of 
concrete  of  3,250,000  cubic  yards.  Grand 
Coulee  Dam,  now  under  construction  across 
tlie  Columbia  River  in  the  State  of  Washing- 
ton, is  a  gravity  dam  that,  when  completed, 
will  be  the  most  massive  masonry  structure 
in  the  world,  with  a  height  of  ."mO  feet  and  a 
crest  length  of  4,.")00  feet.  Shasta  Dam,  now 
being  built  on  the  Sacramento  lUver  in  Cali- 
fornia, also  a  gravity  type,  will  have  the  high- 
est overflow  section  ever  constructed.  Tliis 
structure  will  liave  a  maxiuuim  heiglit  of 
about  560  feet  and  a  crest  length  of  ."5,500 
feet.  Noteworthy  arch  dams  are  the  295-foot- 
high  Seminoe  Dam,  with  a  crest  length  of  525 
feet,  and  the  328-foot  Sho.shone  I>am,  with  a 
crest  length  of  200  feet.  Both  of  these  struc- 
tures are  located  in  the   State  of  Wyoming. 
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Canals 


RECLAMATION  of  arid  lands  is  achieved,  of 
course,  only  after  water  actually  Is  delivered 
to  the  land  for  the  production  of  crops.  Ap- 
plication of  tlie  water  to  the  land  and  the 
production  of  crops  is  the  function  of  the 
farmer,  but  the  delivery  of  wMter  to  the  land 
\n  a  function  of  the  reclamntluii  agency. 

Delivery  to  the  land  Involves  three  principal 
operations:  diversion,  conveyance,  and  distri- 
bution, each  requiring  t)ie  coast  ruction  of  dis- 
tinct types  of  woric,  although  those  for  convey- 
ance and  distribution  often  merge  into  each 
other. 

Diversion  worlcs  range  from  simple  head- 
works  set  In  the  banlc  of  a  stream  without  any 
dam  or  training  works,  to  elaborate  structures 
including  diversion  dams  with  movable  crests, 
flsh  ladders  and  highway  crossings  and  head- 
works  with  power  op<>rnted  gates  and  power 
operated  fish  screens. 

Ttie  Uoza  Diversion  Dam,  Itoza  Division, 
Yakima  Project,  is  an  excellent  example  of  the 
complicated  diversion  structure.  This  struc- 
ture raises  the  water  surface  in  the  river 
about  30  feet  and  diverts  it  into  the  Yakima 
Itldge  Canal  tlirough  a  headworks  structure 
provided  with  a  radial  gate  28  feet  wide  and 
15  feet  high  and  a  motor-operated  gate  hoist. 
In  front  of  the  gate  ttiere  are  6  motor-oper- 
ated, circular,  revolving  flsh  screens  each  20 
feet  wide  and  13  feet  1  inch  high.    Trashracks 


are  provldwl  in  front  of  the  screens  and  a 
traveling  gantry  crune  is  Installed  for  serv- 
icing the  screens.  The  dam  is  a  monolithic 
modified  ogee  gravity  section  on  the  crest  of 
which  there  are  two  drum  gates,  each  110 
feet  long  by  14  feet  in  diameter.  Tln'se  gates 
are  so  constructed  that  they  may  be  raised 
clear  of  the  concrete  crest  or  lowvred  below 
tlie  normal  operating  level  to  facilitate  the 
liassage  of  Ice  or  floating  debris.  An  elaborate 
flsh  ladder  Is  also  provided,  as  the  Yakima 
Itiver  is  of  considerable  importance  as  a 
salmon  breeding  stream. 

Conveyance  works  include  canals,  tunnels, 
pi|K>  lines,  flumes,  and  incidental  structures. 
Canals  may  be  channels  excavated  in  earth 
or  ro<'k  with  earth  embankments  following  a 
grade  contour  along  a  hillside  or  located  on  a 
valley  floor.  Canals  may  also  be  lined  with 
concrete  or  with  clay  or  otlier  Impervious  ma- 
terial. The  Bureau  has  built  20.101  miles  of 
canals,  ditches,  and  drains,  81.8  miles  of  tun- 
nels, 6,337  flumes,  and  108,521  other  irriga- 
tion structures. 

The  AII-.-\merlcan  Canal  in  southern  Cali- 
fornia is  by  far  the  largest  irrigation  canal 
constructed  In  the  United  States.  The  Coa- 
cliella  Canal,  diverting  from  the  AU-Americ-an, 
Sti  miles  from  its  head,  is  under  construction 
and  when  completc<l  will  have  a  total  length 
of  130  miles. 


Tunnels  are  provided  where  their  use  will 
eliminate  a  sufficient  length  of  canal  to  com- 
pensate for  their  greater  cost  or  where  their 
use  will  furnish  a  safe  substitute  for  hazard- 
ous constnicllou  on  a  steep  or  unstable  con- 
tour location.  Tunnels  are  usually  of  the 
conventional  horseshoe  section,  lined  with 
concrete.  1M|h'  lines  are  usually  provided  for 
crossing  deep  depressions  or  drainage  courses 
where  they  o|)erale  as  inverted  siphons. 

Flumes  may  be  either  of  concrete  or  metal 
and  may  cross  shallow  depressions  on  yiu"--' 
or  bents  or  may  be  placed  directly  on  an 
cavated    bench    where    conditions    are     i.' i 
suitable  for  an  oiien  contour  canal. 

Incidental  structures  include  diversiou 
structures,  turn-outs,  checks,  wusteways, 
spillways,  bridges,  cross  drainage  culvi-rts, 
drainage  overchutes,  drainage  inlets,  and 
others.  Individual  designs  vary  with  the  hy- 
draulic and  structural  requirements,  and 
there  Is  little  uniformity  In  their  structures. 

Distribution  works  consl.st  of  laterals  di- 
verting from  a  iirincliml  conveyance  conduit 
and  of  sublaterals  diverting  from  a  main  lat- 
eral. Deliveries  are  usually  made  to  each 
farm  unit  or  to  each  legal  sulHlivision  the 
sizi  of  which  is  establishetl  for  each  project, 
and  at  an  elevation  which  will  permit  the 
covering  of  the  entire  irrigable  area  of  the 
land-holding  served. 


All-American  Canal  under  construction 
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Top:  Roza  Diversion  Dam,  Yakima  project,  Washington  Top:  Completed  section  of  bench  flume  on  Black  Canyon  Main 
Center:   New    River    Siphon,    Ail-American    Canal,    Arizona-  Canal,  Payette  Division,  Boise  project,  Idaho 

California  Center:  Pilot  Knob  check  and  wasteway,  AU-American  Canal 

Bottom:  Outlet  on  concrete  flume  C,  Klamath  project,  Oregon-  Bottom:  East  Portal  Tunnel,  Uncompahgre  project,  Colorado 

California 
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Power 


THE  development  of  hydroelectric  jjower  on 
projects  engineered  by  the  Bureau  of  Recla- 
mntlon  is  incidental  to  the  release  of  water 
from  storage  reservoirs,  and  to  the  utilimtlou 
of  drops  in  canals  of  the  water  distribution 
systems. 

The  iKiwer  thus  generated  Is  tised  In  part 
to  pump  irrigation  water  to  areas  that  cannoi 
be  served  by  gravity  canals,  and  for  opern- 
tlon  of  project  structures.  The  i>ower  sur- 
plus to  these  needs  is  sold  on  a  wholesale 
basis,  a  preference  In  the  right  to  buy  beln« 
given  to  publicly  owned  utilities. 

Descriptions  of  some  of  the  28  power  plani- 
which  have  been  or  are  being  constnicted  on 
FiHleral  Reclamation  projwts  follow. 

The  Elephant  Butte  iwwer  plant  is  localiil 
about  7  miles  southeast  of  Hot  Springs,  N.  M  . 
on  the  Rio  Grande.    Tliis  plant  is  indicative 
of  a  special  type  of  coordination  for  the  gin 
eration  of  hydroelectric  power  and  the  nit  ■ 
ing  of  exact  requirements  for  the  irrlgatii'ii 
of  agricultural    lands.     The   Elephant   Bulle 
Reservoir  stores  a  run-off  of  2.274,000  acre 
feet  of  water.    The  power  installation  of  I  lie 
Elephant  Butte  power  plant  consists  of  thru 
ll.'iOO-horsepower  turbines  rated  at  257  rev., 
lutions  per  minute  under  the  weightwl  avera«.' 
head  of  140  feet  and  capable  of  developing; 
4,000  horsepower  each  under  a  minimum  hi; 
of  73  feet.    This  plant  will  generate  approx. 
mately    90,000,000    kilowatt    hours    aiuuiiill.v 
with  an  estimate*!  load  factor  of  60  perccni. 
Before    the    in.«tallation    of   power    facilitie- 
could   1h'   started.    It   was   necessary    that    :i 
regxilating  res«>rvolr  be  provided  downstream, 
and  Cahallo  Dam  was  built  approximately   7 
miles   b(>low    the   Elephant   Butte   R«>serv<>ii 
This  reservoir  has  a  live  storage  capacity  i.f 
3<)0.000  acre-fiH't.    This   regulating   reservoir 
enables  the  S  turbines  at  Elephant  Butte  |.. 
carry  loads  in  the  most  effective  and  efflclt-nl 
manner  without   regard   to  nniulrements  for 
Irrigation,   since   Caballo    H<>s»'rvolr   providi-s 
re-regulation  for  irrigation.     The  jKiwer  plant, 
completed  in  IIMO.  is  liM'atetl  innnediatcly  Im'- 
low  Elephant  Butte  Dam,  which  has  lH>en  op- 
erating for  nearly  '-'4  years.     The  generating 
ei|uipment  consists  of  three  0,000-kilovolt  am- 
IK-n-s.  OOcyde,  6,000-volt,  vertical  shaft,  syn- 
chronous water-whwl   lyj»e  generators,   each 
having    totally    enclosed    air    housings    with 
wat«'r-<'<s>led  heat  exchangi-rs.    Tlie  effe«'tive 
head  on  the  tiirbini>s  has  Ihvu  increase<l  a|>- 
proximately  10  feet  by  digging  a  channel  in 

Top  to  bottom: 
Greeley  substation,   Shasta  Dam  power 
projea.  Central  Valley  project,  California 

Power  Drop  No.  4,  All-American  Can.il 

Switchyard,  Power  Drop  No.  4 

Interior  of  Minidoka  powerhouse,  Mini- 
doka project,  Idaho 
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BOULDER  DAM  POWER  PLANT 

Top  to  bottom: 

Nevada  wing 

Turbine  gallery  {lejt) 

Generator  gallery  {right) 

Transformers,  Arizona  wing 

Take-ofif  structures,  Nevada  wing 

the  sand  of  the  existing  river  bed  for  a  dis- 
tance of  approximately  1%  miles  below  the 
power  plant.  For  the  greater  part  of  the 
time  all  water  released  from  the  Elephant 
Butte  Reservoir  will  be  used  for  the  genera- 
tion of  power.  The  amount  of  water  spilled 
will  be  negligible. 

The  Seminoe  power  plant,  located  on  the 
Kendrick  project  about  37  miles  northeast  of 
Pareo,  Wyo.,  is  a  part  of  Seminoe  Dam,  located 
on  the  North  Platte  River.  This  plant  is 
typical  of  the  type  of  medium-head  low-flow 
storage  developments  and  consists  of  3  units 
of  15,000  horsepower  each  at  the  rated  head  of 
171  feet  and  three  12,000  kilovolt-ampere 
generators. 

The  Green  Mountain  power  plant,  located 
in  Colorado,  is  the  first  unit  to  be  constructed 
in  the  Colorado-Big  Thompson  transconti- 
nental diversion  project  and  consists  of  2 
units  developing  15,000  horsepower,  each  under 
a  rated  head  of  203  feet,  and  two  12,000  kilo- 
volt-ampere  generators.  The  head  range  at 
this  plant  is  from  a  minimum  of  122  to  a 
maximum  of  240  feet. 

Typical  of  low-head  propeller-type  turbine 
installations  at  canal  drops  is  the  siphon  drop 
plant  at  Yuma,  Ariz.,  with  two  1,160  horse- 
power units,  each  operating  under  a  14-foot 
head.  Plants  on  the  Ail-American  Canal  des- 
ignated as  drops  Nos.  3  and  4,  owned  and 
operated  by  the  Imperial  Irrigation  District, 
will  have  a  combined  installation  of  41,600 
horsepower  utilizing  the  chango  in  elevation 
of  the  water  surface  in  the  canal.  These  de- 
velopments are  strictly  byproducts  from  the 
j  flow  of  irrigation  water  and  are  constructed 
'  at  exceptionally  low  unit  costs. 

Typical  of  power  developments  at  low-head 
secondary  regulating  reservoirs  below  princi- 
i  pal  storage  projects  is  the  Minidoka  power 
plant  at  Lake  Walcott  on  the  Snake  River  in 
Idaho.  This  is  one  of  the  earlier  develop- 
ments engineered  by  the  Bureau  of  Reclama- 
tion and  has  a  capacity  of  13,400  kilowatts. 
The  head  on  the  plant,  approximately  con- 
stant at  48  feet  throughout  the  year,  is  created 
\>y  water  release  from  the  American  Falls 
Reservoir. 

The  latest  and  most  important  power  de- 
velopment of  the  type  described  for  Minidoka 
is  at  Parker  Dam,  Ariz.,  utilizing  water  re- 
leased from  Lake  Mead,  formed  by  Boulder 
Dam.  The  power  plant  now  under  construc- 
tion will  accommodate  four  units  of  40,000 
horsepower  each  when  operating  at  a  substan- 
liiilly  constant  head  of  80  feet.  These  units 
are  of  the  Francis  type  with  plate-steel  spiral 
cMsings. 
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Boulder  Power  Plant 

The  power  plant  at  Boulder  Dam,  the 
largest  now  operating  In  the  world,  is  located 
where  the  Colorado  River  forms  the  boundary 
between  Nevada  and  Arizona.  Lake  Mead, 
created  by  Boulder  Dam,  impounds  water 
from  170,000  square  miles  of  drainage  area, 
and  has  a  storage  capacity  of  30,500,000  acre- 
feet,  about  one-eighth  of  which  is  dead  storage. 
This  makes  possible  the  reduction  of  max- 
imum floods  past  the  dam  site  from  250,000 
to  75,000  cubic  feet  per  second  and  the  raising 
of  the  minimum  flow  from  2,300  to  8,000  cubic 
feet  per  second.  The  power  plant  turbines 
must  operate  satisfactorily  under  extreme 
effective  head  variations  from  420  feet  to 
560  feet  However,  the  effective  head  under 
normal  conditions  averages  about  530  feet 
90  percent  of  the  time.  The  power  plant 
is  located  at  the  toe  of  the  dam,  forming  a 
U-shaped  structure  with  its  base  at  the  dam 
and  its  wings  extending  downstream  on  each 
side  of  the  river.  The  main  generating  units, 
consisting  of  vertical-shaft,  single-runner, 
Francis-type  turbines  with  cast-steel  spiral 
casings,  connected  to  suitable  alternating- 
current  generators,  will  be  installed  in  the 
wings  of  the  power  plant,  eight  115,000- 
horsepower  units  in  the  Nevada  wing  and 
seven  115,000  and  two  55,000-horsK'power  units 
Id  the  Arizona  wing.  The  base  of  the  U 
contains  two  station  service  units,  sump 
pumps,  machine  shop,  control  and  auxiliary 
equipment.  Each  station  service  unit  con- 
sists of  a  horizontal  shaft,  double-overhung, 
impulse  turbine  with  a  rating  of  3,500  horse- 
power connected  to  a  3,000-kllovolt-ampere, 
eo^ycle,  S-pbase  2,400-volt,  300-revolution- 
per-minute  generator.  All  of  the  large  main 
generators  will  operate  at  60  cycles,  180  revo- 
lutions per  minute  and  are  rated  at  82,500- 
kilovolt-amperes  and  16,500  volts,  except  two 
In  the  Arizona  wing  which  can  operate  inter- 
changeably at  50  or  60  cycles  without  taking 
the  unit  out  of  service.  The  two  smaller 
generators  in  the  Arizona  wing  are  rated  at 
iftOOO  kilovolt-amperes,  60  cycles,  257^4  revo- 
lutions per  minute  and  13,800  volta  The 
present  Installation  Includes  6  of  the  large 
units  In  the  Nevada  wing  and  two  of  the 
Urge  and  one  of  the  small  units  in  the  Ari- 
zona wing.  Other  units  are  Iteing  manufac- 
tured and  the  Installation  will  l)c  made  as 
required  to  meet  the  demands  of  power 
leaaees.  The  powerhouse  roof  is  approxl- 
iHiteljr  4^  feet  In  thickness  and  Is  de8igne<I 
to  withstand  the  impact  of  large  boulders 
which  may  fall  from  the  walls  of  the  canyon. 
The  power  Is  transformed  to  287.000  volts  for 
trnnsmliwlon  by  Innks  of  three  55,000- 
kltovolt-ampere  trnnsfnrmers.  located  on  the 
deck  on  the  river  side  of  the  power  plant. 
It  Is  carried  to  switching  Mniclures  on  the 
powerhnuMP  roofs  and  then  almost  vertically 
over  the  mnyon  rim  to  main  switching  sta- 
tions for  transmission  largely  to  miulhern 
California,  a  distance  of  about  205  miles. 

The  power  plant  at  the  base  of  Shasta  Dam 


will  be  located  about  9  miles  north  of  Red- 
ding, Calif.,  on  the  Sacramento  River.  The 
dam  and  power  plant  now  are  under  construc- 
tion. The  reservoir,  when  full,  with  surface 
elevation  1,0C5  feet  above  sea  level,  will  cover 
un  urea  of  about  30,000  acres,  with  storage 
cajwclty  of  4,500,000  acre-feet.  Normally, 
the  reservoir  will  be  operated  only  partly 
full,  with  surface  elevation  1,000,  leaving  a 
capacity  of  1,780,000  acre-feet  for  use  in  con- 
trolling floods.  Irrigation  at  times  may  draw 
the  lake  down  to  a  surface  elevation  of  82S 
feet  above  sea  level.  With  the  reservoir  sur- 
face elevation  varying,  reaching  a  maximum 
of  237  feet,  the  turbines  must  operate  under 
effective  heads  ranging  from  238  feet  at  low 
water  to  475  feet  at  flood  stage ;  with  the  point 
of  maximum  efilciency  coming  at  the  normal 
resen-olr,  producing  an  effective  head  of  408 
feet.  It  is  expected  that  an  effective  head 
in  excess  of  366  feet  will  be  provided  at  least 
75  percent  of  the  time.  Shasta  power  plant 
Is  designed  to  accommodate  five  103,000- 
horsepower  units,  consisting  of  vertical-shaft, 
single-runner,  Francis-type  turbines  wltli 
s|)iral  casings,  together  with  S-plinfie,  C0-<-ycle, 
138V4-revolution-per  minute,  13-800-voIt  alter- 
nating-current generators.  Station  service 
requirements  will  be  met  by  2  small  units, 
consisting  of  3,500-horsepower,  OOO-revolutions- 
per-minute,  vertical-shaft,  single-runner, 
Francis-type  turbines  connecting  with  2,000- 
kllovolt-ampere  2,400-volt,  OO^^yclc,  alternat- 
ing-current generators.  The  dam  and  power- 
house will  be  connnected  by  means  of  five 
exposed,  welded  plate-steel  penstocks,  about 
830  feet  in  length  and  varying  in  diameter 
from  15  feet  3  inches  at  the  intake  to  11  feet 
6  inches  at  the  downstream  end,  one  for  each 
main  unit.  Water  for  the  2  station  service 
units  will  be  obtaine<l  through  a  flexible  \alve 
arrangement  from  the  main  iienstocks.  River 
outlet  works,  byims-slng  water  around  the 
turbines,  are  to  be  embedded  In  the  spillway 
section  of  the  dam.  Three  transformers  per 
unit,  each  with  a  rating  of  25,000  kilovolt- 
amperes,  arc  located  on  the  deck  on  the  down- 
stream face  of  the  powerhouse. 

Grand  Coulee  Power  Plant 

The  Grand  Coulee  Dam  and  power  plant 
now  under  construction  make  up  the  first  unit 
of  the  vast  Columbia  Basin  project.  The  res- 
ervoir, of  a  maximum  length  of  l.'il  miles,  will 
Impound  10,000,000  acre-feet  of  water.  The 
upper  80  feet  of  the  reservoir,  containing 
about  5,000,000  acre-feet,  will  be  available  for 
use  In  power  generation  and  for  regulating  the 
river  flow  downstream.  Part  of  the  second- 
ary power  generate<l  wlU  be  usetl  during  high 
water  seastms  to  pump  water  into  a  balancing 
reservoir  in  the  Grand  Coulee  where  by  means 
of  a  system  of  cnnnls  and  laterals  It  will  lie 
dlstrlbute<l  for  Irrigation  purposes  to  about 
1,200.000  acres  of  fertile  but  dry  lands.  The 
maximum  flow  nt  the  dam  site  is  492,000  cubic 
feet  per  second  and  the  minimum  is  about 
20.000  cubic  feet  per  second  with  an  average 


flow  of  100,000  cubic  feet  per  second.  The 
average  amount  of  electrical  energy  available 
each  year  is  estimated  at  12,520,000,000  kilo- 
watt-hours of  which  8,320,000,(100  kilowatt- 
hours  is  firm  energy  and  4,200,000,000  kilo- 
watt-hours is  secondary  energy.  A  maxi- 
mum of  2,260,000,000  kilowatt-hours  of  this 
secondary  energy  will  be  used  for  pump- 
ing fur  irrigation.  The  power  plant  lo- 
cated on  the  toe  of  the  dam  consists  of  two 
powerhouses,  one  at  each  end  of  the  dam. 
Each  building  is  designed  for  the  ultimate 
Installation  of  nine  150,(XI0-horsepower  tur- 
bines driving  60-cycle  main  generators  of 
108,000  kilovolt-ampere  capacity  each  and  in 
addition  the  left  powerhouse  provides  space 
for  three  14,000-horsepower  turbines  driving 
60-cycle  service  generators  of  12,500  kilovolt- 
amperes  each,  and  for  a  control  bay.  The 
control  bay  will  contain  a  machine  shop,  con- 
trol room,  offices,  and  general  station  service 
facilities.  The  power  from  6  of  the  150,000- 
horsepower  units  will  be  used  for  operating 
12  65,000-horsepower  pumping  units  In  the 
Grand  Coulee  pumping  plant  which  forms  the 
left  abutment  of  the  main  dam.  The  initial 
development  includes  the  completion  of  the 
left  powerhouse  and  the  Installation  of  three 
ISO.OOO-horsepower  main  units,  two  14,000- 
horsepower  station  service  uni's  and  common 
station  facilities.  The  turbines  are  of  the 
Francis-type  with  single-vertlcal-ruinier  and 
with  respect  to  horsepower  capacity  are  the 
largest  hydraulic  prime  movers  in  existence. 
The  center  lines  of  the  turbine  distributors  are 
set  at  elevation  938.0  so  that  the  tall  water 
surfaces  will  vary  from  about  60  feet  above  to 
6  feet  below  the  center  line  of  the  turbines, 
the  average  being  from  5  to  10  feet  above  it. 
The  turbines  will  operate  under  a  net  effective 
head  varying  from  a  minimum  of  205  feet  to 
a  maximum  of  355  feet  but  for  00  i)ercent  of 
the  time  the  weighted  average  net  head  is 
330  feet.  The  powerhouse  is  of  reinforced 
concrete  construction  with  steel  trusses.  The 
downstream  wall  is  of  box  girder  design  heav- 
ily reinforced  to  take  the  pressure  of  tall 
water  to  a  maximum  possible  elevation  at 
flood  stage  of  1,020. 


New  Maps  Available 

A  NEW  MAI'  of  the  Main  Power  Transmis- 
sion Lines  in  Western  United  States  and  one 
of  the  Central  Valley  Project,  California,  have 
been  Issued  by  the  Bureau  of  Reclamation  and 
may  be  obtained  upon  application  to  the  Bu- 
r»>au,  payment  to  be  made  In  advance  by  check 
or  money  order  drawn  to  the  Bun-aii  of 
RjTiamatlon.  POSTAGE  STAMPS  ARE  NOT 
ACCKITABLE.  Tliese  maps  are  described 
as  follows : 

Main  Power  Transmission  Lines  in  Western 
United  States.  Map  No.  40-7  ( 1040)  ;  size 
22  by  23  Inches:  price,  25  cents  each. 

Central  Valley  Project,  California.  Map 
No.  40-14  (1040)  ;  colored;  size  15  by  21  ^ 
Inches ;  price,  20  cents  each. 
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Transmission  Lines 


TRANSMISSION  lines  Kometimes  form  an  im- 
portant iMirt  of  proji-ct  cou«tnictlon  when 
the  proJe<'t  includeti  power  development.  The 
IncreiiMe  iu  the  number  of  large  multiple-pur- 
pose projeets  in  \(4iich  power  Keueration  fig- 
urt-s  as  a  major  element,  has  in  recent  years 
brought  about  an  increase  in  the  amount  of 
transmission  line  construction  by  the  Bureau. 

By  the  fall  of  IWO  the  Bureau  will  have 
1,5S0  miles  of  00-cycle,  3- phase  transmission 
lines  in  operation.  The  voltages  of  these  lines 
range  from  33,000  to  1M,000  volts,  and  wood- 
IKjIe  construction  has  bt^-n  u.s*^!  throughout. 
These  lines  ore  constructtHl  in  11  Western 
States  and  are  on  15  of  the  Bureau's  reclama- 
tion projects.  The  terrain  over  wlilcli  tlies»- 
transmission  lines  are  constructed  varies  from 
the  roughest  Colorado  Hocky  Mountain  dis- 
tricts to  the  plains  of  Wyoming  and  the  desert 
of  Arizona.  Customers  served  include  IIHIA 
developments,  nnniiciijally  owne<l  systems,  or 
public  utility  comiianies  which  in  tuni  dis- 
tribute the  power  to  the  individual  consumer. 
The  Bureau  does  not  enter  into  retail  i)ower 
sales  except  within  its  own  tiovernnient- 
openited  camps. 

A  typical  installation  of  33,000-volt,  'J.COO- 
kilovolt-ampere  line  is  the  one  constructed 
from  the  Pilot  Butte  plant  near  Klverton  to 
Tlienuopolls.  Wyo.,  a  distance  of  50  miles, 
where  It  then  interconnects  with  the  Mountain 
States  Power  Co.  system.  A  6«5,00O-volt,  21,600- 
kiiovolt-ampere  line  from  the  Green  Mountain 
IKiwer  plant  in  Colorado  is  now  under  con- 
struction to  the  west  iiortal  of  the  Colorado- 
Big  Thompson  project's  diversion  tunnel  near 
Mrand  Lake,  Colo.,  a  distance  of  50  miles. 
This  line  will  serve  Kremmling,  Hot  Springs, 
and  Qranby,  Colo.  A  llO.OOavolt,  .•C;,400-kil.>- 
v<ilt-ampere  line  is  In  o|x>ruti<m  from  the 
S<>nilnoe  power  plant  to  Cheyenne.  Wyo.,  a 
distance  of  14.1  miles.  A  continuation  of  this 
line  operates  to  <Jn'«'ley,  Colo.,  a  distanc*-  of 
5.'i  miles,  where  It  interconnects  with  the  net- 
work of  Uie  Public  Service  Co.  of  C<ilorodo. 
This  line,  recently  extended  an  additional  70 
miles  east,  will  serve  the  city  of  Fort  Morgan, 
Colo.,  and  the  new  KKA  developments  at  Wlg- 
Klnx  and  Brush.  Colo.  A  154.00l)-volt,  80.000- 
kllovolt-ampere  line  luis  lM>en  built  from 
Parker  Dam  ptiwer  plant  to  PhiM-nIx,  Ariz., 
n  dlstancf  of  l.'{5  miles.  It  Is  serving  the  Salt 
Hlver  Valley  Water  Uwrs  AHS4M-iatioii  with 
imwer  now  being  obtained  from  Boulder  Dum 
over  the  lines  of  the  &Ietropolltan  Water  Dis- 
trict of  soiilheni  Cnllfnnila.  This  connection 
has  iM-n'e<l  to  alleviate  a  wrlotis  power  short- 
age in  central  Arizona  growing  out  of  drought 
in  the  watershed  i>f  the  Salt  Itlver.  When 
the  Parker  Dam  plant  has  \tn-u  Installed,  thia 
line  will  serve  other  utilities  In  (vnlral 
Arizona  as  well. 

All  transmission  lim>s  have  in-en  designed 
ill  the  IVnver  otnce  of  the  Hureiin  of  Keela- 


mation.  Stability  and  corona  studies  are  made 
on  each  new  prospective  line  to  determine 
the  economic  voltage  and  conductor  size.  In 
siMK'ifie  cases,  when  it  is  projw.sed  to  connect 
a  Bureau  line  into  an  estublislied  transmission 
network,  calculating  board  studies  have  been 
made  to  determine  the  most  satisfactory  line 
characteristics.  In  general,  all  design,  line 
construction,  and  ground  clearances  are  made 
to  conform  to  the  National  Safety  Code,  is.sued 
by  the  United  States  Bureau  of  Standards. 

In  the  design  of  its  transmission  lines,  the 
Burtmu  endeavors  to  utilize  as  much  of  the 
available  wood  insulation  between  phase  con- 
ductors as  possible.  In  the  re<'eMt  design  of 
the  33,000-  and  44,000-volt  transmission  lines 
a  triangular  conliguration  of  conductors  has 
been  adopted.  Wood  cross-arm  braces  are 
usetl  and  the  cross-arm  hardware  is  not 
grounded.  To  rai.se  further  the  electrical 
impul.se  strength  of  the  structure  and  thereby 
decrease  the  lightning  hazard,  wooti-straln  guy 
insulators  are  installed  in  all  guys.  This  tyiK- 
of  construction  tends  to  produce  the  efTe<'t 
of  a  floating  Hue  and  has  l)een  found  very 
effective  in  decreasing  outages  from  lightning. 
The  60,000-,  110,000-,  and  154,000-volt  lines 
of  the  Bureau  have  all  been  constructed  of 
the  wood-pole,  H-frame  tyiie,  using  two 
cross  arms  mounted  parallel  to  each  other  and 
separated  with  steel  hardware.  Tlie  average 
siMin  of  the  H-frame  tyix;  lines  has  been 
l>etween  600  and  075  feet,  deiKMullng  on  the 
tyiie  of  conductor.  The  lines  have  l)een  con- 
8tnicte<l  of  suspension-type  structures,  dead- 
end tension  structures  used  only  at  points  of 
conductor  uplift  or  long  spans.  Wood 
X-brac-es  have  been  Installed  on  a  number  of 
H-frame  stnictures  for  rigidity,  and  sectlon- 
alizing  switches  have  lieen  constructi-d  in  the 
lines  at  suitable  points.  Wherever  practical, 
ground-fault  neutrallzers  have  lieen  installcil 
at  the  sulislations  for  lightning  protection  of 
the  transmission  lines.  Tills  meth<Ml  of  pro- 
tection roiuires  that  the  transmission  line 
structures  have  a  high  electrical  impulse 
strength  ln?tween  the  phase  conductors.  The 
structure  hardware,  therefore,  is  not 
grounde<l  and  advantage  is  taken  of  the  woo<I 
Insulation.  Vmv\\  structure  is  grounded  by 
a  ground  wire  which  Is  staplf<l  to  each  isile 
for  its  full  length  and  wrapii<'<l  around  the 
butt  end  of  the  pole.  Overhead  ground  wires 
have  not  lieen  lnstalle<l  on  the  prest-nt  OtMlOO- 
volt  nor  on  the  llO.OOO-volt  lines.  The 
154,000-volt  line  rj-cently  coinplete<l  iM-tween 
Porker  Dum  and  Phoenix,  Ariz.,  has  2  over- 
head ground  wires  and  Is  further  protectecl 
with  the  instnllalion  of  a  continuous  cop|M-r 
counteriMiise  burie<l  approximately  2  fe«'t 
undergroMiid  and  connected  lo  the  structure 
ground  system  at  each  structure. 

In  providing  means  for  dl>p<«al  of  llie 
IMiwer  geiierati-d  at  tile  ratlous  p«iwer  plants 


of  the  Bureau  it  has  lieen  necessary  to  design 
and  install  substations  ranging  from  a  simply 
deslgiuHl  lOO-kilovolt-amiKTe  station  for  sup- 
ply to  a  small  niunlcliiality  to  the  500.000 
kllovolt-am|H're  switching  station  feeding  tlie 
three  287-kUovolt  transmission  lines  of  the  city 
of  Ixis  Angeles  at  Boulder  Dam. 

The  Bureau  provides  the  necessary  taciiilies 
for  connection  to  the  transmission  or  distri- 
bution equipment  of  the  wholesale  customers, 
who  have  quite  a  wide  lange  of  re<iuirements. 
The  switching  and  transforming  fucilities 
which  tile  Bureau  Ims  been  called  upon  to 
supply  may  lie  divided  Into  tlve  general 
groups : 

1.  The  high  voltage  twilvhing  tialion  con- 
necting to  the  transmission  lines  of  the  cua^ 
tomer  or  to  the  lines  of  the  Bureau  it.self. 
Examples  of  this  tyiie  are  the  J87-kilovolt 
switchyard  for  the  city  of  Los  Angeles,  the 
•J30-kilovolt  switchyards  for  the  Metroiiolitan 
Water  District  and  the  Southern  California 
KdLson  Co.  and  the  i:i8-kilovolt  switchyard  fur 
the  Nevada-California  Power  Co.  at  Boulder 
Dam. 

2.  The  high  voltage  tteihdown  substation. 
The  capacities  of  transformers  u.sed  at  suli- 
stations  of  this  tyi)e  vary  through  a  wide 
range,  and  in  some  instances,  the  high  voltn'- 
switching  facilities  of  the  first  tyiK'  are  ■ 
bineti  with  this  type,  us  at  the  Cheyenne  - 
station  of  tlie  Kendrick  project.  These  sta- 
tions usually  constitute  interconnections  lie- 
tween  the  transmission  system  of  the  Bureau 
and  private  utility  systems. 

3.  The  (lixtriliiition  xubatation  of  the  Bu- 
reau is  usually  built  for  a  single  customer, 
such  as  a  nniiiici|mllty  or  HKA  disirict  to 
whom  the  dislrihutlon  system  Is-long.s.  I'su- 
ally  no  lnlerconne<'tiori  is  InvoivtMl  in  this  tyiie. 
Present  UKA  activity  has  resuitwl  in  iln' 
building  of  many  such  stations.  Fori  .M-i 
gan  and  Wiggins  substations  are  typical  il 
tratlons  of  this  type. 

4.  I'limpiny  ftlnni  Irnnnformvr  xtalionn  i' 
ne<-«-s.sary  on  all  irrigation  proJ<H-ts  iiiiniiiiiL: 
pumping  anil  may  take  tliclr  jiowcr  fii>iu 
either  the  transmission  lines  of  the  Bureau 
or  from  ihow  of  private  utilities.  The  Itu- 
reau  has  a  r«'lallvely  large  niunber  of  miiIi 
stations,  which  are  .stan(lardi»-d  lo  the  exiiui 
which  liH'al  conditions  will  |ierinlt.  tilemliM' 
tiansfornier  stalioii  is  one  of  a  fairly  rn.  ni 
design.  I 

."i.  Tcmiioinry  conxl nirt ion  mibntation*  ati 
neeileil  wlicrever  construction  jiower  is  fui 
nishetl  by  the  Bun-au  to  the  contractor  ur  t 
its  own  Held  forc«'s.  In  s<ime  cases,  the  con 
struction  substation  later  b<>coni<'s  the  iiermi 
iient  installation  for  outgoing  imwer.  In  al 
cas4-s  when-  tlie  installation  is  known  to  b 
temiMiiary,  conwrvatively  dcslgniil  woa 
struclnri-s  are  us«il  with  sle«'l  and  concret 
for  the  iMTinaneiil  Jobs.  On-«-n  Mounlall 
ctinstructlon  substation  is  a  typical  exampl 
of  the  temporary  ty|ie. 

Ste|i-down  iransfornier  ca|ia<'ily,  now  o|ier 
ating  or  lo  In*  installc<l  in  Bureau  siibstaliow 
totals  approximately  21K,*N0  kllovolt  ani|ierel 
which  Is  exclusive  of  all  Bureau  puinpini 
plant  transformer  stations.  I'r«'senl  and  <!' H- 
nitely  pluniie<l  synchronous  (■oiidens<'r  in^':il 
latioiiK  total  6a,lNI0  kilovolt-omiieres. 
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DATA  ON  POWER  PLANTS                                                              \ 

No 

NAME 

PPOJ  EC T 

NEAR  10MN  Of 

UAIN  UNITS 

No. 

UNITS 
ULT 

CAPACItISi    (KI«J 

=»lC5ENr 

ULTimATt 

1 

Proiser 

Yak-ma 

Protser.Wash 

2400 

2400 

2 

Rocky  Ford 

rokima 

Grandview  ,Wash 

ISO 

ISO 

J 

Lofton 'on 

Newlonds 

Lohonton,  Nev 

1500 

1500 

4 

S'phof)  Drq^ 

Yuma 

Yuma,  Aril. 

1600 

1600 

5 

Drop  No.  4 

Imperial  Valley 

Caiexico.  Calif 

9600 

19200 

6 

Drop  NO.  3 

Imperial  Valley 

Calex'co.  Calif. 

4800 

9600 

7 

M.n-doho 

Mimdoka 

Rupert,  Idaho 

S400 

I34CO 

ff 

Black  Conyon 

Bo'Se 

Emmett. Idaho  ■ 

BOOO 

BOOO 

9 

Soise  R'ver 

Bo<s« 

Boiie. Idaho 

(500 

1500 

10 

Stewan  Mountain 

Son  River 

Phoenix. Ariz. 

10400 

10400 

II 

Mormon  Floft 

Salt  R.ver 

Phoenii.Arit 

7000 

7  000 

n 

Horse  Mesa 

Salt  River 

Phoeni*.AriZ. 

iOOOO 

30000 

11 

Roosevelt 

Salt  River 

Globe.  Ariz. 

'5400 

15  400 

lA 

Arizona  Falls 

Salt  River 

ScottsOale.Ariz 

S90 

850 

15 

Ct^onaier 

Sail  River 

Meso.  Ariz 

600 

600 

16 

South  Consolidated 

Salt  River 

Leh, .  Ant 

1600 

1600 

n 

DiQsel, Salt  River 

Salt  River 

Tempe,Ariz. 

IOOOO 

IOOOO 

IB 

Crosscut 

Salt  River 

Tempe.Arn 

5(00 

5100 

19 

Spanish  Fork 

Strawberry  Valley 

Spanish  Fork.Utah 

1/90 

1  150 

?0 

Snothont 

Shosttone 

Cody.Wvo 

5600 

5600 

?( 

Pilot  Botte 

River  ton 

/600 

1600 

22 

Sem,f]Ot 

Kehdrick 

Porco.  Wyo 

32400 

3?  400 

23 

North  Pla  tte              Guernsey.  Wya 

4800 

4600 

24 

UhQle 

North  Platte 

Unale.WYO 

I4O0 

1400 

25 

Green  Mountain 

Coki.eig  Thompson 

Hremmling,  Colo. 

21600 

21600 

26 

Crond  Valley 

Grand  Volley 

Poiisode,  Colo. 

3000 

3  000 

27 

EitDhont  Butte 

Rio  Cronde 

HotSo'-nas.NM 

24300 

24300 

2$ 

Boulder 

Boulder  Conyon 

BoulderCily,  Nev 

865000 

1317500 

n 

?9 

Grand  Coulae 

Columbia  Bos-o 

Coulee  Dam.Wosh. 

324000 

1944  000 

18 

JO 

Shosia 

Central  Valley            Reddma.CaHf. 

300000 

375000 

31 

Parker 

Parker  Oom  Power    Earp.Coiif. 

90000 

I20O00 

*  Power  pianti  under  construction  or  autnoniea  tor  coosrrKcnon 

EXPLANATION 

3]        Hydro -elect  ricplont'  lOQOOO  kilowottorover 

n         Hydra-electric  plant    15000  to  99999  kilowatt. 

a         Hydro- electric  plant     f4999  or;«st. 

■         Fuel  plant  M999  or  leiS. 

4-      Irrterconnection  with  privately  owned  Imes. 

— "  Lines  owned  andoperated  by  ttte Government. 

Lines  owned  by  tt)e  Government  and  operated  by 

water  users  or  private  companies 

Lines  Owned  and  operated  by  private  companies. 

Shown  only  wftere  they  ore  of  motor  importance 
t  Transition  between  lines  of  different  voltages. 

"> —  Example  of  indication  of  voltage  of  line. 
^-"^  Dam  on  river  or  drop  structure  on  conoL 

Sfiown  at  power  projects  only 
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GRAVITY  will  not  always  carry  irrigation 
water  to  the  lands  to  be  served,  and  pumping 
has  been  resorted  to  for  both  large  and  small 
irrigation  systems.  Pumps  are  used  also  in 
disposal  of  collected  drainage  water  In  many 
instances. 

Pumping  plants  constructed  for  irrigation 
and  drainage  purposes  may  be  divided  into 
four  classes. 

1.  Individual  pumping  plants  installed  on 
farms  for  irrigation  of  the  farmstead  by 
water  pumped  from  wells. 

2.  Pumping  plants  which  are  located  at  a 
source  of  water  to  lift  the  water  to  receiving 
reservoirs  or  for  di.scbarge  directly  into  dis- 
tribution systems. 

3.  Pumping  plants  which  function  as  a  part 
of  a  distribution  system  serve  to  rellft  water 
along  the  main  canals  or  to  rellft  water  from 
the  main  canals  into  secondary  canals  and 
laterals. 

4.  I>umplng  plants  which  are  constructecl 
for  the  purpose  of  pumping  collected  drainage 
water  Into  adequate  disposal  channels. 

The  Bureau  of  Reclamation  has  constructed 
pumping  plants,  both  small  and  large,  of  the 
three  clawies  last  named.  There  are  now  in- 
Ntalle<l  77  pumping  plants  having  a  total 
pumping  capacity  of  6,100  second-feet  and  op- 
erating at  static  lifts  ranging  from  1.5  to  200 
feet.  These  installations  compri.sc  pumping 
units  of  both  the  vertical  and  horizontal  tyi>es, 
driven  by  electric  motors,  hydraulic  turbines. 


Pumping 


and  oil  and  gas  engines. 

A  typical  example  of  a  pumping  plant  lo- 
cated at  a  source  of  water,  and  lifting  water 
directly  into  a  gravity  distribution  system  is 
the  Glendlve  pumping  plant  in  Montana.  The 
pumping  units  are  of  the  vertical,  volute, 
centrifugal  type,  direct-connected  to  vertical 
synchronous  motors  having  (lirect-connecte<l 
exciters.  The  plant  consists  of  two  units 
with  provision  for  an  additional  unit.  Each 
pump  unit  has  a  capacity  of  110  second-feet 
when  operating  at  a  total  head  of  103  feet. 
EJach  pump  has  a  separate  intake  tube  formed 
of  concrete  with  trashracks  and  stop  logs 
provided  at  the  entrance.  The  pumps  operate 
under  4  feet  of  suction  lift.  Each  pump  dis- 
charges into  a  common  84-inch  diameter 
monolithic-concrete  discharge  pipe  line  725 
feet  in  length.  A  motor-operated  gate  valve 
Is  installed  in  the  discharge  of  each  pump  so 
that  priming  of  the  pumps  may  be  accom- 
plished separately.  This  also  serves  to  pre- 
vent the  discharge  water  of  an  operating 
pump  from  short-circuiting  through  the  idle 
pumps.  The  pumps  and  motors  are  designed 
to  operate  safely  in  reverse  direction  upon  re- 
versal of  flow  of  water  in  the  discharge  line. 
The  discharge  pipe  is  provided  with  a  flap 
valve  and  vent  at  its  outlet  at  the  canal. 

Similar  in  class  to  the  Glendlve  pumping 
plant  are  the  Dead  Ox,  Owyhee  Ditch,  and 
Grand  Coulee  pumping  plants.  The  Grand 
Coulee   plant,   when   completed,   will  be  the 


father  of  all  pumping  plants.  This  giant  plant 
will  have  an  ultimate  installation  of  12  ver 
tical,  motor-driven  pumps  of  1,600  second' 
feet  capacity  each,  when  operated  at  a  lift 
varying  from  29S  to  320  feet.  These  pump* 
will  lift  6,000,000  acre-feet  of  water  annuall] 
from  the  reservoir  of  Grand  Coulee  Dam  in 
the  Columbia  River  for  irrigation  of  Columbia 
Basin  lands.  The  pumps  will  be  operate<i 
(luring  periods  when  there  is  an  excess  o) 
water  available  in  the  reservoir  for  powel 
generation. 

The  Contra  Costa  Canal  pumping  plants  li 
California  are  typical  of  plants  which  fuuc 
tlon  as  a  part  of  a  distribution  system.  Thej 
are  used  to  rellft  water  at  4  points  to  hlchei 
levels  along  a  canal,  each  plant  handling  th( 
capacity  of  the  canal  through  separate  lifti 
varying  from  25  to  50.5  feet.  The  plant! 
ultimately  will  have  6  units  each,  Instailcc 
in  wet  pits.  Each  unit  will  consist  of  i 
vertical,  single-stage,  submerged,  modiflei 
propeller-type  pump  direct-connected  to  ver 
ttcal,  synchronous  motors  with  direct 
connected  exciters.  The  pumps  dlschargi 
directly  Into  a  canal  at  Uie  rear  of  the  plants 
each  discharge  pipe  being  fltted  with  a  lla] 
valve.  L'lwn  shut-down  of  the  pumps,  thi 
water  In  the  discharge  pipes  returns  tht 
the  pump  to  the  pump  pit.  In  a  seri' 
rellft  plants.  It  Is  Important  that  the  plnnti 
keep  In  step  and  thus  maintain  constant  ilov 
and  canal  water  leveL    These  Contra  i 


Contra  Costa  Canal — Pumping  Plant  No.  4,  Central 'Valley  project,  California 
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'-Motor 

starting 

contactor 


7i  HP  Motor 


Cross  section,  Wisteria  Pump  Turnout 
No.  2,  AU-American  Canal 


Canal  plants  regulate  the  flow  and  water  level 
in  the  canal  by  automatic  means  and  overflow 
weirs  are  provided  on  the  discharge  side  of 
the  plants  to  prevent  overflow  of  the  canal 
in  the  event  of  accidental  shut-down  of  an 


upstream  plant. 

Small  installations  of  relift  pumps  are  often 
installed  along  main  distribution  canals. 
The  MacNutt  and  Lindsey  pump  turn-out 
located  on  the  All-Anierican  Canal  system 
is  a  typical  installation  of  low-lift  pump 
for  raising  water  from  a  canal  to  a  lat- 
eral for  irrigation  purposes.  This  pump- 
ing unit  is  of  the  low-head,  vertical-shaft, 
propeller  type  having  a  capacity  of  9  second- 
feet  when  pumping  against  a  head  of  4  feet. 
The  pump  is  direct-connected  to  a  vertical, 
weatherproof,  induction-type  motor  but 
because  of  its  location  in  a  region  of  extremely 
high  temperatures,  the  motor  is  protected 
from  the  intense  sun  by  a  sheet-metal  housing 
designed  to  provide  ample  ventilation  of  the 
motor.  The  water  is  admitted  to  the  pump 
througli  a  trashrack  and  the  pump  discharges 
through  an  underground  pipe  into  the  laterals. 
As  this  unit  supplies  water  to  two  laterals, 
a  gate  valve  is  installed  in  each  discharge  pipe 
so  that  each  lateral  may  be  supplied  sep- 
arately or  so  as  to  adjust  the  flow  when  both 
laterals  are  being  supplied  simultaneously. 

Typical  of  small  drainage  pumping  plants 
are  the  Tule  Lake  pumping  plants  of  the 
Klamath  project  of  which  plant  No.  5  is 
representative.  This  plant  contains  3  pump- 
ing units  and  consists  of  a  wood  structure 


mounted  on  timber  piling  located  along  the 
side  of  the  drainage  canal.  The  pumping 
units  are  of  the  low-head,  vertical-shaft,  pro- 
peller type,  each  having  a  capacity  of  25 
second-feet  when  operating  at  an  average 
head  of  10  feet.  The  units  are  direct- 
connected  to  vertical,  squirrel-cage,  induction 
motors.  The  pump  inlets  are  protected 
against  weeds  and  debris  by  trashracks  and 
the  pumps  discharge  through  steel  pipe  lines 
into  a  higher  level  drainage  canal  which  flows 
into  the  lake.  Flap  valves  are  provided  at 
the  outlet  end  of  each  discharge  pipe  in  order 
to  prevent  back  flow  of  water  from  the  dis- 
charge drainage  canal. 

The  pumping  plants  described  are  repre- 
sentative of  various  plants  now  constructed 
and  in  operation  by  the  Bureau  of  Reclama- 
tion. In  the  design  of  each  plant,  consider- 
ation is  given  to  the  selection  of  the  most 
adaptable  type  of  pumping  unit  for  eflScient 
operation  under  the  specified  pumping  condi- 
tions, selection  of  the  proper  number  of  units 
to  give  flexibility  of  operation  under  the  vary- 
ing seasonal  demand,  type  of  structure  best 
suited  to  the  location,  most  economical 
arrangement  of  plant  and  equipment  layout, 
and  extent  of  auxiliary  plant  equipment 
necessary  for  good  operation  and  maintenance 
of  the  pumping  units. 


Left:  Cross  section,  Tule  Lake  Pumping  Plant  No.  5,  Klamath 

project,    Oregon-California 

Right:  Cross  section,  Glendive  pumping  plant,  Buflfalo    Rapids 

project,  Montana 

4- 
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Auxiliary 


First  Crossing,  Sacramento  River,  Central  Valley  project,  California 


Boulder  City,  Boulder  Canyon  project,  Nevada 
Bridge  building  for  railroad  relocation.  Central  Valley  project 


WHEN  projects  of  the  Bureau  of  Ret-lamatlon 
iiri'  nu-ntidiiHl  the  dlseusslon  onliiiurily  ou- 
ters iirouiid  the  probleius  of  the  storiige,  dis- 
trilmtioii.  mid  dniiiiuge  of  witter  und  the 
production  of  (Mnver  und  its  trnusinission,  and 
scant  attention  is  given  to  the  various  inci- 
dental pnilileins.  Tliese  may  require  con- 
struction of  new  and  relocation  of  existing 
railroads  and  highways,  ctmstniction  "f 
bridges,  ttinnel.s,  and  towns;  protection  ..f 
migratory  flsh ;  removal  of  excessive  silt  from 
the  water  to  prevent  fllling  the  canals;  teni- 
IK>rary  diversion  of  the  stream  to  |K'rniit  (nm- 
structioii  of  a  dam:  and  iiuiumerable  other 
auxiliary  features.  Tliesc  auxiliary  features 
may  assume  major  iin|)ortanct>  on  some  jiruj- 
ects.  even  to  the  extent  of  determining  iln- 
practicability  of  the  project. 

Tlie  «-oiistriietion  of  Shasta   Dam,  Centnd 
Valley   project,   with  its  attendant  reservoir 
neci'ssitatetl  tlie  relocation  of  a  |K>rtlon  of  the 
main   line  of   the    Southern   I'aclflc   Riiilroad 
and  of  l'nite<l  States  Highway  No.  »».  Intth 
of  which,   in   search   of  "water  grade,"   had 
followiHl      the     Sacramento     Ulver     Canyon 
through  the  reservoir  area.     Construction  of 
approximately   3U  miles   of   railroad   with   <'' 
passing  tracks  each  a  little  over  1  mile  h' 
a(U-<|iiate  station  and  o|ieratioiml  facilitii'>  in- 
cluding buildings,  water  tanks,  water  supply, 
and  sewage  (lis|M)sal  systems;  suitable  signal 
systems  and  the  relcK-ation  of  teh'graph.  tele- 
phone and  iKiwer  lines;  and  the  construct  inn 
of  alMiut  12'/j  miles  of  new  highway  were  iii- 
cluiletl  in  the  program  of  reservoir  clearing. 
There  were  12  tunnels,  totaling  aliout   lltim) 
feet  in  length,  built,  and  8  princi|ial  hriil 
308  to  4.:M0  feet  long,  totaling  alHiut   I'J 
feet.    Of   siHtlal    lnten>st    is    the    IMt    M 
bridge,  a   great   doul)le-<U'<-ke<l  structure   imw 
lieing  built   to  carry  Uith   the  highway  and 
railroad  across  an  arm  of  the  reservoir.     Tlie 
Idghway  on  tbe  up|M>r  deck  will  1m>  alnmt  .'><><» 
feet  alHive  the  stream  In-d.     There  is  aNni 
fe«'t    lietw<-<>n    de<-ks.     Similar    railrotid 
highway    n-l<K'atlons    were    nnide    at    (ir;r  .1 
Coulee    Uain,   Columbia    Basin    project,    i<l 
IMirtiou  of  the  Great   Northern   Ibiilroad 
tpilrliig  alHiut  2K  iniit>s  of  railroatl  constiiK 
tlon  and  .'(■•j  miles  of  highway  construction, 
including  M'verai   bridges  aixl   some   ralli' 
termiinil  facilities;  aiul  many  of  smaller  ^' 
bavi-  Ik-cii  re<piire<l  els«'wher«'. 

A  little  more  uiuisual  is  the  problem  <'f 
preserving  the  migratory  flsh  industry  on  Up' 
streams  iM-ing  utilixed  for  reclamation  luii- 
IMwes.  Snliiion  and  steelhead  trout  spawmil 
in  fn-sh  water  migrate  to  the  s4-a  and  n-luin 
to  their  native  streams  at  maturity  in  tlnir 
turn  to  spawn.  A  high  dam  will  block  the 
run  of  these  Dsh.  attempting  to  reach  their 
spawning  gniunds  lH*yotid,  and  they  will  n<>t 
naturally  wt-k  other  an'as  at-it'ssibie  to  Iheiu, 
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but  rather  will  die  trying  to  jump  the  dam. 
Ill  order  to  avoid  the  loss  of  blocked  runs, 
some  means  must  be  provided  to  allow  the 
fish  unrestricted  passage  over,  through,  or 
around  any  dam  built  on  streams  subject  to 
these  migrations,  or,  if  that  Is  impossible,  aa 
at  Grand  Coulee  Dam,  the  runs  must  be  sal- 
vaged through  transplanting.  Small  dams 
are  provided  witli  lish  ladders,  and  larger 
dams  have  found  elevators  more  satisfactory. 
In  such  mammoth  structures  as  Grand  Coulee 
Diini  no  satisfactory  means  could  be  found 
to  get  the  flsli  over,  which,  it  was  discovered, 
would  have  been  useless  anyway  since  the 
fingerlings  would  be  killed  by  the  sudden 
changes  of  water  pressures  in  their  migration 
downstream  over  the  dam.  The  alternative 
was  to  establish  the  fish  runs  in  the  tribu- 
taries which  enter  the  Columbia  River  below 
the  dam. 

Removal  of  Silt  From  River  Necessary 

In   building  the  Imperial   Dam   across  the 
silt-laden  Colorado  River  to  divert  water  for 
the    All-American    and    Gila    Canals,  it    was 
necessary  to  make  provision  for  the  removal 
of  the  silt  to  avoid  excessive  canal  mainte- 
nance costs.     The  All-American  Canal  is  de- 
signed   for    an    ultimate   capacity    of    15,155 
second-feet,  but  will  be  ojierated  for  the  pres- 
ent at  a  capacity  of  12,000  second-feet.     The 
estimated   silt   load   at  12,000   second-feet   is 
60,000  tons  dry  weight  per  day  with  a  maxl- 
I  mum  of  90,f:00  tons  per  day.     The  desiltlng 
I  equipmeut  is  designed  to  remove  about  80  per- 
!  cent   of  the  silt,   allowing  the   remaining  20 
percent  to  pass  through  into  the  canals.     This 
residual  silt  will  be  mostly   finer  tlian  0.05 
millimeter     and     will     probably     be     carried 
i  through  the  system.     The  desiltlng  works  for 
the  All-American  Canal  consist  of  a  series  of 
I  6  settling  ba.sins  arranged  in  pairs,  each  basin 
i  269  feet  wide  and  769  feet  long  with  an  aver- 
1  age  depth  of  12.5  feet  through  which  tlie  water 
passes  at  a  velocity  of  0.22  foot  per  second 
resulting  in  a   detention  period  of  about  21 
minutes.     Each  basin  is  equipped  with  12  ro- 
tary type  scrapers  125  feet  in  diameter  ar- 
ranged to  move  the  deposited  silt  into  collect- 
t  ing  trenches,  from  which  it  is  finally  sluiced 
into  the  river  below  the  dam. 

These  illustrations  are  among  the  major 
works  of  incidental  occurrence,  but  by  no 
means  all.  Every  project  is  different  and 
presents  entirely  new  problems  or  old  prob- 
lems in  new  ways.  Tiie  construction  of  Boul- 
der City,  made  necessary  by  the  fact  tliat 
around  the  site  of  Boulder  Dam  at  the  outset 
of  construction  there  were  no  habitations, 
might  be  given  as  another  example  of  this 
group  of  auxiliary  works,  and  many  others 
exist. 
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Four  bridges  span  the  All-American  Canal  at  this  point 


Migratory  fish  being  loaded  on  fish  truck,  Columbia  Basin  project,  Washington 
Desilting  works,  All-American  Canal 


The  Results 


FEDERAL  Reclamation,  since  Its  adoption  In 
1902,  has  effected  the  development  or  the 
Improvement  of  water  Kupi)Iy  for  some 
3,000,000  acres.  These  works  represent  an 
Investment  of  some  $380,000,000,  practically 
all  of  which  Is  returnable  to  the  United 
States  under  esistinf;  repayment  contracts 
with  the  water  users.  Private  initiative  and 
pioneer  perseverance  in  developing  irrigation 
account  for  another  17,000,000  acres,  with  a 
value  of  more  than  n  billion  dollars  in  works. 

These  20,000,000  acres  under  irrigation  lie 
in  the  17  States  west  of  or  bisected  by  the 
lOOth  meridian.  For  the  most  part  land  west 
of  the  100th  meridian  is  arid  or  semiarld, 
and  these  classitlcations  make  up  more  than 
one-third  of  the  area  of  continental  United 
States.  Without  irrigation,  little  of  this  land 
can  be  productive  of  crops.  About  3  percent 
of  it  now  Is  irrigated,  an  amount  insufficient 
to  supply  all  the  needs  of  the  population  of 
the  region.  Agricultural  products  and  proc- 
eased  foods  are  imiK)rted  from  other  areas 
eTen  Into  districts  actually  irrigated.  The 
Federal  projects  alone  provide  midwestcrn, 
southern,  and  eastern  manufacturers  and  dis- 
tributors with  an  annual  market  worth  more 
than  $200,000,000.  Important  Imports  are 
corn,  hog  and  jwrk  pro<lucts,  cotton,  cotton- 
seed and  textiles,  tolmcco  and  tobacco  prod- 
ucts, flour  and  processed  cereals,  and 
automobiles  and  motor  supplies.  Hardly  less 
in  volume  of  business  are  clothing  and  farm 
Implements  required  in  this  large  area. 

The  Western  States  are  known  for  their 
citrus  fruits,  their  winter  and  offseason 
vegetables,  their  special  fruits  and  potatoes, 
their  cattle  and  shp«-p,  and  their  hay  and 
forage  production.  I'nder  the  more  stable 
fanning  of  the  lrrlgate<l  areas  where  town  and 
dty  population  depend  on  local  crops,  the 
average  acrcagt^s  are  about  as  follows : 

Alfalfa  hay- - 29 

Pasture  and  fonife 13 

Cereals. — 28 

Vegetables  and  truck 11  _ 

Cotton  and  cottonse<-<l . 8 

Sugar  beets fl 

Fruits  and  nuts 4 

Seeds —         2 

Mlacellaneoiw 4 


100 

The  data  are  tiikcii  from  the  Federal 
Reclamation  proJe<-l  returns.  Crop  values  for 
1980  on  the  Federal  Reclamation  projects 
arvrafed  $37  per  acre. 

Prirnte  Initiative  had  develn|)ed  about 
9,000,000  acn-s  umler  irrlgnlion  by  1002  when 
the  Rerlnmatlon  Art  was  adopted  and  the 
reclamation  fuiwl  was  crenteil.     Private  inllln- 


the  has  since  doubled  its  original  area,  and 
during  the  past  38  years  the  Federal  Gov- 
ernment has  constructed  works  for  a  water 
supply  for  3.000,000  acres,  about  two-thirds  of 
which  was  rehabiUtation  of  early  Irrigated 
areas. 

CMc  Development 

Federal  Reclamation  farm  and  community 
population  exceeds  900,000,  with  about  225,000 
persons  living  on  some  50,000  irrigated  farms. 
.\pproxlnmtely  700,000  persons  live  In  258 
cities  and  towns  located  on  the  projects  or 
in  the  immediate  vicinity  and  largely  depend- 
ent on  the  irrigated  areas  for  their  livelihood. 
Reclamation  communities  are  in  themselves 
healthy  and  thriving  communities. 

Power  production  Is  of  considerable  value 
on  13  of  the  projects.  More  than  2,000,000,000 
kilowatt-hours  of  electrical  energy  were  pro- 
duced in  1939;  enough  to  supply  a  year's 
power  nee<ls  to  a  city  of  2,000,000  people. 
This  power  Is  provided  for  home  and  farm 
power  use  in  many  varied  ways  and  is  often 
a  major  factor  in  project  financing. 

The  care  and  operation  of  16  completed 


projects  or  divisions  of  projects  have  remained 
under  the  direct  supervision  of  the  Bureau 
with  annual  charges  fixed  by  public  notices 
LssumI  by  the  Secretary.  The  water  users  are 
re<iuire<l  to  advance  sufficient  funds  to  cover 
annual  cost  of  operation  and  maintenance 
with  no  water  delivered  until  the  charges 
have  been  paid.  There  are  25  projects  or  di- 
visions of  projects  where  canal  systems  have 
been  completed  and  turned  over  to  organized 
water  users  for  operation  and  maintenance 
under  contracts.  With  few  exceptions  thf 
care  and  operation  of  storage  dams  and  re* 
ervoirs  have  been  retained  by  the  Bureau. 

Works  now  under  construction  or  about  to 
begin  will  add  some  2,000,000  acres  t. 
Federal  Reclamation  total  within  the  i  ,: 
decade.  The  Columbia  Basin  project  will  in 
the  following  decade  make  available  for  set- 
tlement another  million  acres.  About  half  ol 
this  total  will  be  lands  available  for  settle- 
ment and  half  lands  already  settled  which 
will  be  supplied  with  adequate  water. 

Operating  projects  have  repaid  more  llian 
$60,000,000  on  the  construction  costs,  and 
collections  are  generally  satisfactory. 


List  of  Projects,  Divided  as  to  Purposes,  Now  Under  Construction 


Project  and  Slate 

Acre* 

Protect  and  Stale 

Acru 

Kupplemental  water  of  vital 

Stabllixation    of    settlement 

nocpsalty  for  present  IrrJ- 

•■ 

and    agriculture    through 

gatCNl     areas     with     flood 

Irrigation  : 

control  and/or  power  con- 

Bismarck,      North     Da- 

trlliutlng    to     the     relief 

kota 

4,000 

ne<>de<l : 

BulTalo    Rapids    No.    I, 

Central     Valley,      Cali- 
fornia  2, 

Montana      --_  -- 

12  000 

,000,000 

Buford-Trenton,     North 

All-Amerlcan         Canal, 

Dakota 

13,400 

California 

074,500 

Ulrage  FUts,  Nebraska. 

12,000 

Colorado-Big       Thomp- 

BulTalo   Rapids    No.    2. 

son,  Colorado 

015,000 

Montana 

ii,eoo 

— 

3.289,600 

Altus.    Oklahoma 

70,000 

Hiipplemental       water       for 

TucumcarU    New    Mex- 

early Irrigated  areas  with 

ico 

43,000 

extension  of   the  arena  to 

meet   settlement    demands 
and  distribute  charges : 

Vale,    Oregon 

Owyhee,    Oregon-Idabo- 

Plnc  River.  Colorado 

Rapid  Valley,  South  Da- 
koU 


l'> 


30,000 

lis,  400 

69,000 

13,000 


New  development  for  early 
settlement  requirements : 

neachnles,    Oregoa 

Kendrick  (power),  Wy- 
omlng- 


BO,  000 

35,000 

Gila,   Arliona 150,000 


226,400 


Kxtenslons      of      successful 
projects    to    meet    settle- 
ment demands : 
Bolae-Payetia    (power), 

Idaho 48,000 

Ran     River  Sun     River 

RInpe.    Montana 17,000 

Klamath'Tule      Lake, 

Oregon  California  —  II,  BOO 

Taklma  Roia      (power), 

Washington 72,000 

Rlrerton,  Wyoming 68,000 

Rboshone,    Wyoming —        41.000 


New  development  for  future 
growth  and  settlement  de- 
mands : 

Columbia    Basin     (pow- 
er),   Washington 1.200.000 


1. 2" 


T«tal. 


307.500 


A  list  of  projects  and  their  operating  <>lfl 
rials  appears  on  the  liMlde  of  the  back  c<iv«| 
imge. 
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Spmfl- 

caiion 

No. 


Project 


Bids 
opeMd  i 


Work  or  material 


Nami> 


Addieas 


Bid 


Parker    Dam    Power, 
CalK.-Arii. 


906 

isr-D 

I3M-D 

laeo-U  i  Central  Vallejr.  CalU 


Rio  Graode.  X.  Mex.- 
Tei. 

Boulder  Canyon,  Ariz.- 
Nev. 


B-a  33»-A     Kendrirk.  Wyo    . . . 
USI-D     Proro  River.  Utah. 


I3SI-D  ;  Columbia  Basin.  Wash. 


I 


1357- D 


1M6-D 


..do. 


.do. 


IliW-D     Central  Valley.  CaUf . . . 


I3W-D  I  Rio  Orande,  N.  Mex.- 
Tn. 


IM4-D 


IXI-D 
13a»-D 


Altus.  Okl.i 


April » 
Mar  8 
Mar  14 
Mar  !• 


May    « 
-May  17 


AiirOZZ 
May  U 

May  17 

May  16 
May  14 

May  30 


Kendrick.  Wyo April   4 

Yakima- Rota,  Waah.. 
Ptoe  River,  Colo 


ia67-D     Rio  Grande,  N.  Mex.- 

j      Tex. 

Uas-D     Cohimbia  Bailn.  Wash. 


May  13 

JUy  17 

May  » 

Jont    I 

Power  tran«/oriner»  for  I'lioenii 
terminal  substation  and  Parker 
power  plant. 

FurnHhliu  and  errctiiis  chain-link 
fencrs  alotMi  the  Franklin  Canal. 

Carbon-dioxide  flrr-i-itinfnilshing 
equlpinrni  for  Boulder  [lower 
plant.    . 

Structural-steel  frames  and  aocm- 
sory  inelalwurk  pi|>p  handrails, 
and  acceasory  metal  work.  A  screen 
tramea,  A  apruns.  an<l  miscellane- 
ous traslirack  m'talwurk. 


Electrical  conductor  and  accessories. 

Two  73-ineb  diameter  welded  plate- 
steel  pipes  with  S'-lnch  diameter 
branches. 

Bulkhead-ftato  tracks  for  10  pairs 
of  bulkbrad-eato  units  f(ir  tii)- 
stn^ani  facr' of  tiranil  Coulc*'  l>am. 

Twelve  ao-kiloviilt-arapere.  fi.KOO- 
to  230,4*lt>.volt:  «!(  10t>-kilovuU- 
ampere.  6.801)-  to  ll.5"j30-volt;  and 
six  an-kilovalt'ani|H>ri',  6,900-  to 
llS/230-volt,  OO-cycle.  outdoor- 
tyiie  transformers. 

Rails  and  accessory  raetalwork  for 
Kantry-crane  tracks  at  Orand 
Coulee  Dam. 


Embedded  metalwork  for  anchor- 
SErs  for  ilrum  iiatrs  at  Friant 
Dam. 

DiaconnectlnK  switch,  transformers, 
and  meter  imiH'l  for  Las  Cruces 
substation 


Structural  stc<-I.  metal  sidinK  and 
rooflnfE.  dcMirs  and  other  materials 
for  warchous*'.s. 

Construction  of  ".."yno-kilovolt-am- 
liere  substation  at  l.,aranile,  Wyo. 

13.000  harreb  of  mixlineil  (lortland 
cement  in  cloth  .sacks. 

in.lXKI  barrel's  of  mo<lin<Kl  (lortland 
cement  in  cloth  sacks. 

Construction  of  115-kilovolt  trans- 
mission line,  El<-|>bant  Butte  to 
Las  Cruces. 

Structursl-steel  work,  floor  plates 
and  itratlniis  for  iiate  hoist  struc- 
ture at  Orand  Couli-e  Dam. 


AliivChalmrrs  Manufac- 
turing Co. 

Moloney  Electric  Co 

Pittsburgh  Steel  Co 


MUwaukee.  Wis. 


C-O-Two  Fire  Equipment 
Co. 

Paiton  and  Vierlln«!  Iron 

Works. 
Western  Pipe  &  Steel  Co. 

do 


California  Steel  Products 

Co. 
Milwaukee  Bridge  Co 


Aluminum  Co.  of  America 
Western  Pi|>e  &  Steel  Co 
of  California. 

Koppers    Co.     (Bartlett- 
Hayward  Division). 

.\merican  Transformer  Co . 


CarneRle-Illlnois   Steel 

Corporation. 

Bclhlchcm  Sti^l  Co  

C»rn('|!iF-linnois   Steel 

Coriioration. 

Philips  &  Daviee  Inc 

American  Bridie  Co 

California  Steel  Products 

Co. 
Royal  Electric  Manulac- 

turlnK  Co. 

Oencral  Eli-clric  Co     

Westinphou.-«e  Electric  A- 

Manufactmrinx  Co. 
Des  Moinea  Steel  Co 


St.  tnuis.  Mo 

Pittsburch.  Pa 


Newark,  N.I 

Omaha,  Nebr 

San  Frandao),  CaUf. 
do. 


Collier  Electric  &  Radio 

Co. 
Superior  Portland  Cement 


iuperl 


Colorado  Portland  Cement 

Co. 
Vancott  Co 


Valley  Iron  Works. 


...do 

MUwaukee,  Wis. 


Washincton.  I").  C . . 
I<os  Angeles,  Calif... 


Baltimore,  Md.. 


Newark,  N.  J.... 


Denver,  Colo 

Chicago,  ni 

Denver,  Colo.. 

Kenton,  Ohio 

Denver.  Colo-_ 

San  Francisco,  CalU. 

Chicago,  ni 

Schenectady,  N.  Y.. 
Denver,  Colo 

Des  Moines,  Iowa... 

l>envcr,  Colo 

Seattle,  Wash 

Denver,  Coto 

Los  Angeles,  Calif. . . 

Yakima,  Wash 


>t4».aaaoo 
>a48,ooaao 

38,iM.44 


>  3, 748. 10 
•1,905.02 

•2.600.00 

•533.00 

•600.00 
•544.00 

'1,394.00 

>SS,473.02 
47,875.00 


53iooaoo 


34,542.00 


>  1^434. 00 

•5^250.00 
•11,411.00 

•  5.000.00 
•7,037.00 
•6,919.00 

■  11343.00 

•&388.S3 
'217.00 

4,076.00 


64,275.00 
36,000.00 

25,ooaoo 

31,318  25 
6,48a  00 


r.  o.  b.  Phoenix,  Arii 

F.o.b.  EarD.Cillf 

F.  o.  b.  Alton,  III..  St. 

Louis.  Mo.,  and  Moncs- 

sen.  Pa. 
F.  0.  b.  Boulder  City,  Nev. 
do 


F.  0.  b.  Knightsen,  Calif.; 

discount  V>  percent 
F.  o.  b.  South  San  Frai>- 

Cisco, 
do 


F.  o.  b.  San  Frandaco; 
discount  2  |>ortent. 

F.  0.  h.  .Milwaukee;  dis- 
count H  percent. 

F.  o.  b.  Massena.N.  Y.. 

F.  o.  b.  Los  Angeles 


F.  o.  b.  Baltimore. 


F.  0.  b.  Odair. 


F.  o.  b.  Lorain,  Ohio.. 


F.  o.  b.  Chicago.  lU 

F.  o.  b.  Johnstown.  Pa... 


F.  o.  b.  Kenton 

F.  o.  b.  Oary.  Ind 

F.  o.  b.  San  Francisco. 

F.  0.  b.  Las  Cruces 


.do 

.do 


F.  o.  b.  Des  Moines;  dit- 
oount  H  percent 

Westlngboose  equipment. 

Discount  and  aack  allow- 

anoe  tO.SO  per  baird, 
do 


DLscoimt  5  percent. 


Mar  1 

Dol 
MiV  1 


Marl 

Do. 

Mar  1 

Do. 

Do. 
Do. 

Da 

Marl 

June 

Jtuae  I 
June   I 


JtmeT 


Do 

Do. 
Jane 
Jons 

Juoa 

Jane 
Do, 

Jane 


June  HI 
June  IS 

Do. 
June  13 

I><.. 


*  ?>he<lule  ; 


'  Item  I. 


<  Item  ; 


>  Item  3. 


•  Item  4. 


'  Item  5. 


•  Schedule  3. 


HARRY  CADEN  RETIRES 


IIAUKY  CAURN,  M-iil(ir  rti-rk  in  the  Dciivpr 
ottUt:  who  in  til  retire  fnmi  active  servltf 
Willi  the  (ioveriinieiit  In  AiiKii'<t,  whm  teiideretl 
a  farewell  liainiiiet  at  tlie  .Shlrley-Siivoy  Hotel 
on  ilny  27. 

Mr.  ('a<b>ii  wnH  honi  in  (MneinnatI,  Ohio. 
AiiKiiHt  1-1.  1K70.  After  coiiipletinK  wIiimiI  he 
eiixngetl  in  inerennllle  |ilirxttitx  for  niMitit  5 
ymm  In  that  flty.  In  IHKi  he  inove<l  to  I.,«m 
Anxi-IeK,  Calif.,  and  enteretl  the  Ciovernnient 
iMTTlr*'  In  S4-|i(enilN-r  IIKM,  in  the  roii.xlnietlon 
<le|Hirtnient  of  llie  rnlte«l  Slates  Navy  at  8nn 
KraneljM-o.  where  was  htlllt  every  tyi>e  of 
Tenm-I  iiw<I  in  tlie  Navy  at  that  time,  itinoiiif 
them  lieliiK  Hie  flrHt  Miihmarlnex  and  Die  IuhI 
of  tlie  Monitor  ty|a'  of  minlHwit.  UN  ilntle* 
were  in  roniKftion  wUh  Hie  l(eetiing  of  tin* 
coiMtnietion  accutintn. 

On  Mnreh  21,  IWW,  Mr.  C'adon  rfwived  an 
appolntiiH-nt   In   the   I(e«-lamatlon   Servire   a* 


IwokJcet'iMT  on  the  Klamath  jiroJiK-t  with 
lieiidi|ii»rterH  at  Klamath  Kiills,  Oreg.  His 
wivlee  with  the  Hnreau  has  iM-eii  coiitiniioiifi 
since  that  date,  and  he  has  had  iiiimenms 
proirn-sslvely  more  im|>ortaiit  a.sslKiiments  In 
sevenil  ollices  of  the  Bureau,  liicliidliif;  the 
Sii|aTvlslii({  KiiKilKi'r's  ofllce,  I'ortliilid.  OrcR. ; 
the  Klalheiid  projeit  offln-.  St.  Iitiintltis, 
Mont.;  and  the  WashiiiKton  and  IH-nver 
offlc«'s.  He  was  traiisferre<i  from  WashltiKlon 
to  D<>nver  April  1.  1IK20,  ftir  a.ssiKiiiiieiit  dk 
s|M-4Hat  llwiil  iiKciit,  at  which  time  practically 
all  dishiirs<-meiits  for  the  various  proji^'ts  of 
the  Iltirean  were  miide  hy  the  I»eiiver  offlcp 
fiscal  aeeiit.  He  cotitlniied  In  that  |Misitlon 
until  the  fall  of  WVt.  wlien  the  dlslmrsluK  of 
pnlilli-  funds  was  transferreti  fnmi  tlie  Mti- 
rean's  sis-cial  (Iscal  afcont*  to  reKloiial  dis- 
hiirsiiiK  ofljcers,  illrectly  nmler  tlie  Treasury 
Pepnrfment.     DnrltiK  III*  perliHl  of  service  as 


fl<c«l  aceiit,  Mr.  Cadeii  haiidletl  well  over  H"" 
million  dollars  for  the  Bureau  of  Ki>claiii:i 
tion.  Since  the  fall  of  11135,  lie  has  !«. . n 
aKslKiieti  to  the  aiiditliiK  of  all  vouchers  in 
tlie  Deliver  ollitv  prior  to  their  formal  ap- 
proval and  suhml.ssioii  to  the  disllllr^iIlk: 
offlcers  for  |taymeiit. 

HeachiiiK  the  statutory  litre  for  n'tlremrnt, 
Mr.  Cadeii   will   lie  dnipisil   from   the  iicliM' 
rolls  of  the  Bureau  at  the  dos*-  of  Auicusi    'l. 
ItHO,  and  place<l  <in  the  n<tin>d  list  after  I 
iiiK  r«Midere<i   nearly  39  years  of  coiitliin 
nervic*'  to  the  Federal  (Soveriimetil.     His 
lial  servltv  in  the  IH-nver  ottitv  ciidetl  Ma.v     i 
after    which    he    was    Krniitisl    aiiniinl    liMvr 
until  the  date  of  actual  se|)iirall<m. 

Mr.  Cadeii  carries  wllli  him  tlie  very  I 
wishes  from  his  host   of  friends  In   the  1  ><  n 
ver    anil    other    oflkvs    of    titc    Bureau    "f 
Iteclamntlon. 
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CUT  ALONG  THIS  LINE 


(Date). 


Commissioner, 

Bureau  of  Reclamation, 

Washington,  D.  C. 

Sir:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Very  truly  yours, 


July  1940. 


'  1)0  not  send  stamps. 

XoTE.— 36  cents  postal  charges  should 
be  added  for  foreign  subscriptions. 


(Name) 

(Address) 
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UNITED    STATES 
DEPARTMENT   OF   THE   INTERIOR 


OFFICE    OF  THE  SECRETARY 


BUREAU    OF    RECLAMATION 


OFFICE    OF    THE    COMMISSIONER 
WASHINGTON    D.  C. 


MAINTENANCE  AND  OPERATION 

ENGINEERING 

CIVILIAN  CONSERVATION  CORPS 

LEGAL 


ACCOUNTING 
PUBUC  RELATIONS 
INFORMATION 
CLERICAL 


I  30   EMPLOYEES 


OFFICE    OF    THE 
DENVER 


CHIEF    ENGINEER 
COLORADO 


PROJECT      PLANNING 


ELECTRICAL    AND    MECHANICAL    ENGINEERING 


HYDROLOGY.  WATER    RESOURCES.  POWER. FLOOD  CONTROL. 
AND  IRRIGATION. 

DENVER    OFFICE-  35  EMPLOYEES 
FIELD  -365    EMPLOYEES 


POWER   PLANTS.  TRANSMISSION ,  PUMPING  PLANTS.  GATES. 
VALVES. PENSTOCKS,  PIPE  LINES.AND  MACHINERY 

270    EMPLOYEES 


DAM    ENGINEERING 


CANAL    ENGINEERING 


CONCRETE    DAMS,  EARTH    FILL  DAMS.  FISH   CONTROL. 
AND  APPURTENANT   WORKS 

138    EMPLOYEES 


CANALS.  AQUEDUCTS,  DISTRIBUTION    SYSTEMS. 
DIVERSION  DAMS.  AND  BRIDGES 
100   EMPLOYEES 


MATERIALS.   TESTING.    AND    CONTROL 


OFFICE     AND    CONTRACT    ENGINEERING 


MATERIAL  TESTING,  MODEL  TESTING,  MATERIALS  CONTROL, 
AND  ENGINEERING    INVESTIGATION 

I  34    EMPLOYEES 


SPECIFICATIONS,  ENGINEERING     FILES,  TRACING, 
AND   CONTRACTS 

137   EMPLOYEES 


TECHNICAL    ENGINEERING 


LEGAL 


MATHEMATICAL  ANALYSES,  TECHNICAL   INVESTIGATIONS 
34    EMPLOYEES 


LEGAL  ADVICE  AND    OPINIONS 
8    EMPLOYEES 


CLERICAL 


MISCELLANEOUS 


PERSONNEL,  PURCHASING.  MAILS  AND  FILES.  COST. 
PROPERTY.  AND  STENOGRAPHIC 

I  09   EMPLOYEES 


COORDINATION.  GEOLOGY,  AND   SAFETY 

10    EMPLOYEES 


CONSTRUCTION 

35  FIELD   OFFICES-4420  EMPLOYEES 


OFFICE 
ENGINEERING 


INSPECTION 


CONCRETE 

AND   EARTH 

CONTROL 


SURVEYING 


PROJECT 
SURVEYS 


AUXILIARY 
WORKS 


CLERICAL 


MISCELLANEOUS 


EnginMrrngttuMt 

ond  rtportt 
PttUmtnory  dMignt 
Eltlmattt 


Construction  controt 
Fotxidotions 
Eicovotion 
BockdII 
Fills 

Stfucfur«$ 
Equipmtnt 
Fobiicotion  ond 
Instollotlon 


Fitid  ttsting  ond 
conlfol: 

Sond 

Grovtl 

Crushsd  rock 

Ctmtnt 

Concrtt* 

Eortti  mottrlols 

Othtr  mottrlols 


Construction  layouts 
Lines  and  grades 
Progress  estimotes 


Location 

Topogroptiy 

Economics 

Land  clossificotion 

Rigtits  of  way 

Water  supply 


Construction  of 
works  ouiiliory 
to  ttie  main  units; 

Highways 

Roilroods 

Bridges 

Towns 

Fish  control 


Persorwel 

Purchasing 

Moils  ond  files 

Cost 

Property 

StenogropMc 


Geology 
Labor  relations 
Public  relations 
Comp  operation 


COMPLETED    PROJECTS 
OPERATED    BY    BUREAU 

16  PROJECTS 
lO«2  EMPLOYEES 


COMPLETED    PROJECTS 
OPERATED    BY    WATER   USERS 

32  PROJECTS 
EMPLOYEES 


CIVILIAN    CONSERVATION 
CORPS 

44    CAMPS 
412   EMPLOYEES 
80OO  ENROLLEES 


FUNCTIONAL   ORGANIZATION   OF   THE    BUREAU    OF    RECLAMATION 
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w   I  «ovt«ii«iMT  rainnna  orritt:  ita« 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


Joba  C.  Page,  Commissioner 


HAROLD  L.  ICKES,  SECRETARY  OF  THE  INTERIOR 

Harry  W.  Bashore,  Assistant  Commissioner 


J.  Kennard  Cheadle,  Chief  Counsel  and  Assistant  to  Commissioner;  Howard  R.  Stinson,  Assistant  Chief  Counsel;  Miss  Mae  A.  Schnurr,  Chief,  Division  of  Public  Relations'  George  O  San- 
ford,  General  Supervisor  of  Operation  and  Maintenance;  L.  H.  Mitchell,  Irrigation  Advisor,  Wesley  R.  Nelson,  Chief,  Engineering  Division;  P.  I.  Taylor,  Assistant  Chief;  A  R  6olz6 
Supervising  Engineer,  C.  C.  0.  Division;  W.  E.  Warne,  Director  of  Information;  William  F.  Kubach,  Chief  Accountant;  Charles  N.  McCuUoch,  Chief  Clerk,  Jesse  W  Myer  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo,,  United  States  Customhouse 

S.  O.  Harper,  Acting  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eng.;  L.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B.  Keener,  Senior  Engi- 
neer, Dams;  H.  R.  McBimey,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E.  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel-  L  R  Smith 
Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


All-Americaa  Canal 

Altus-  . ,. 

Belle  Fourche 

Boiae 

Boulder  Canyon  l 

Buffalo  Rapids 

Buford-Tren  ton 

Carlsbad . 

Central  Valley 

Shasta  Dam 

Friant  division 

Delta  division... 

Colorado-Big  Thompson 

Colorado  River . 

Columt>ia  Basin 

Deschutes 

GUa 

Grand  Valley 

Humboldt 

Kendrick,  _ __._, . .__ 

Klamath , 

Milk  River 

Minidoka 

Minidoka  Power  Plant....... 

Mirage  Flats 

Moon  Lake ... . 

North  Platte... 

Ogden  Ftiver 

Orland 

Owyhee . . 

Parker  Dam  Power 

Pine  River 

Rapid  Valley 

Provo  River . 

Rio  Grande . 

Elephant  Butte  Power  Plant.. 

Riverton .._.......,..._._... 

Shoshone 

Heart  Mountain  diviuoa..... 

Bun  River 

Truckee  River  Storage. ._..___ 

Tucumcari 

Umatilla  {McKay  Dam) _...__ 

ITQcompahgre:   Repairs  to  canals.. 

Upper  Snake  River  Btorage  3 

Vale 

Yaki  ma 

Roza  divbion... . 

Yuma 


Yuma,  Ariz 

AlEua.  Okla 

Newell.  8.  Dak 

Boise,  Idaho 

Boulder  City.  Nev 

Glendive,  Mont . 

Williston.  N.  Dak 

Carlsbad.  N.  Mex 

Sacramento,  Calif 

Redding.  Calif 

Friant,  Calif 

Antioch,  Calif 

Estes  Park,  Colo.. 

Austin  Tex 

Coulee  Dam,  Wash 

Bend,  Oreg 

Yuma.  Ariz 

Grand  Junction.  Colo 

Reno.  Nev 

Casper.  Wyo 

Klamath  Falls.  Ore? 

Malta,  Mont 

Burley .  Idaho 

Rupert,  Idaho 

Hemingf ord,  Nebr 

Provo,  Utah 

Guernsey,  Wyo 

Provo.  Utah 

Orland,  Calif.. 

Boise,  Idaho 

Parker  Dam.  Calif 

Vallerito,  Colo , 

Rapid  City.  S.  D 

Provo,  Utah 

El  Paso.  Tex 

Elephant  Butte.  N.  Mex... 

Riverton.  Wyo 

PoweU.  Wyo 

Cody.  Wyo , 

Fairfield.  Mont 

Reno.  Nev .._-, 

Tucumcari,  N.  Mex 

Pendleton.  Oreg 

Montrose.  Colo..  ,_. 

Ashton.  Idaho 

Vale,  Oreg 

Yakima.  Wash. , 

Yakima.  Wash ... 

Yuma,  Ariz 


OflScia!  in  charge 


Name 


Leo  J.  Foster 

Russell  S.  Lieurance 

F.  C.  Youngblutt _. 

R.J.  Newell 

Irving  C.  Harris 

Paul  A,  Jones 

Parley  R.  Neeley 

L.  E.  Foster 

W.  R.Young 

Ralph  Lowry 

R.  B.  WUIiams.. 

Oscar  G,  Boden ..... 

Porter  J.  Preston 

Ernest  A.  Moritz 

F.  A.  Banks 

D.  S.  Stuver 

Leo  J.  Foster 

W.  J,  Chiesman 

Floyd  M,  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden 

H.  H.  Johnson 

Stanley  R.  Marean ... 

S.A   McWilliams 

Denton  J.  Paul 

E.  O.  Larson 

C.  F.  Gleason 

E.  O.  Larsen 

D.  L.  Carmody , 

R.J.  Newell 

E.  C.  Koppen 

Charles  A.  Burns 

Horace  V.  Hubbell 

E.  O.  Larson 

L.  R.  Fiock 

C.  O,  Dale 

H.  D.  Gomstock... 

L.  J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker 

Floyd  M.  Spencer 

Harold  W.  Mutch. 

C.  L.  Tice 

Herman  R.  Elliott 

I.  Donald  Jerman.. 

C.  C.  Ketchura 

J.  8.  Moore . 

Charles  E,  Crownover 

C.  B.  Elliott 


Title 


Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer 

Superintendent 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Supervining  engineer 

Construction  engineer 

Super\-ising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  1 

Construction  engineer  2 

Superintendent 

Superintendent . 

Superintendent . 

Resident  engineer 

CoQitruction  engineer 

Construction  engineer 

Superintendent  of  power. . 

Construction  engineer 

Superintendent- 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting   resident   engineer. 

Superintendent 

Superintendent  S._,. 

Con'«truction  engineer 

Superintendent 

Construction  engineer  > 

Engineer 

Reservoir  superintendent. 

Construction  engineer  I 

Construction  engineer  2 

Superintendent 

Superintendent 

Construction  engineer 

Superintendent 


J.  C.  Thrailkill. 
Edgar  A.  Peek., 


Robert  B.  Smith 

Cail  H.  Baird 

Edwin  M.  Bean 

Robert  L,  Newman., 

E.  W.  Shepard 

E.  R.  Mills 


C.  M.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson. 

J.  C.  Thrailkill 

Emil  T.  Ficenec 


George  W.  Lyle. 
W.  I.Tingley... 
E.  E.  Chabot... 
G.  C.  Patterson. 


Francis  J.  Farrell.... 

A.  T.  Stimpfig 

Francis  J.  Farrell 

W.  D.  Funk 

Robert  B.  Smith 

George  B,  Snow. 

Frank  E.  Gawn 

Jos.  P.  Sieheneicher. 

Framis  J.  Farrell 

H.  H.  Berryhill 

H.  H.  Berryhill 

C.  B.  Wentzel 

L.J.  Windle  J 

L.J.  Windle  J 


Charles  L.  Harris.. 


Ewalt  P.  Anderson 

Emmanuel  V.  Hillius, 


Conrad  J.  Ralston 

Alex  8.  Harker . 

Jacob  r.  Davenport. 


District  counsel 


Name 


R.J. 

H.J. 

W.J. 

B.  E. 

R.J. 

W.J. 

W.  J. 

H.  J. 

R.J. 

R.J. 

R.J. 

R.J. 

J.  R. 

H.J. 

B.  E. 

B.  E. 

R.J. 

J.  R. 

J.  R. 

W.  J. 

B.  E. 

W.J. 

B.  E. 

B.  E. 

W.J. 

J.  R. 

W.J. 

J.  R. 

R.J. 

B,  E 

R.J. 

J.  R. 

W.J. 

J.  R. 

H.J. 

H.J. 

W.J. 

W.J. 

W.J. 

W.J. 

J.  R. 

H.J. 

B.  E. 

J.  R 

B.  E. 

B.E. 

B.  E. 

B.E 

R.J. 


Coffey 

S,  Devries.. 

.  Burke 

,  Stoutemyer. 

Coffey 

Burke 

,  Burke 

S.  Devries.. 

Coffey 

Coffey 

Coffey 

Coffey 

Alexander. . 
S.  Devries.- 
stoutemyer. 
Stoutemyer. 

Coffey 

Alexander.. 
Alexander. . 

Burke 

Stoutemyer. 

Burke 

Stoutemyer. 
Stoutemyer. 

Burke 

Alexander,  , 

Burke 

Alexander.  , 

Coffey 

Stoutemyer. 

Coffey 

Alexander. . 

Burke 

Alexander.  . 
S.  Devries. - 
S.  Devries.. 

Burke 

Burke 

Burke 

Burke 

Alexander.. 
S.  Devries.. 
Stoutemyer. 
Alexander.. 
Stouteinver. 
Stoutemyer. 
Stoutemyer. 
Stoutemyer, 
Coffey 


Address 


Los  Angeles,  Calif. 
El  Paso,  Tex. 
Billings,  Mont. 
Portland.  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont, 
Billings,  Mont 
El  Paso.  Tex. 
Los  Angelas,  Calif. 
Los  Angelecj.  Calif. 
Los  Angeles,  Calif, 
Los  Angeles,  Calif. 
Salt  Lake  City.  Utah. 
El  Paso.  Tex. 
Portland.  Oreg. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Salt  I.,ake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings,  Mont. 
Portland,  Oreg. 
Billings.  Mont. 
Portland,  Oreg. 
Portland.  Oreg. 
Billings,  Mont. 
.Salt  Lake  City,  Utah. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
Los  Angeles,  Calif. 
Portland.  Oreg. 
Los  Angelefl.  Calif. 
Salt  Lake  City,  Utah. 
Billings,  Mont. 
Salt  \.&ke  City,  U»ah. 
El  Paso,  Tex. 
El  Paso.  Tex. 
Billings,  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Billings.  Mont. 
Salt  I^ke  City,  Utah. 
F.I  Paso.  Tex. 
Portland.  Oreg. 
Salt  Lake  City,  Utah. 
Portland.  Oreg. 
Portland.  Oreg. 
Portland.  Oreg- 
Portland,  Oreg. 
Los  Angeles,  Calif. 


I  Boulder  Dam  and  Power  Plant.  2  Acting.  3  Island  Park  and  Grassy  Lake  Dams, 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Baker  (Thief  Valley  division)  1. 

Bitter  Root  * 

Boiae  I 

Boise  I 

Burnt  River.. ...-._..._.. 

Frenchtown ............. 

Fruitgrowers  Dam 

Grand  Valley,  Orchard  Mesa  3. 

Humboldt 

Huntley  * 

Hyrum  3,.,, ,., 

Klamath,  Langell  Valley  1 

Klamath.  Horsefly  ',... 

Lower  Yellowstone  * 

Milk  River:  Chinook  division  f 


Minidoka:   Gravity  I 

Pumping.  ........ .... 

Goo<)ing  1 . 

Xewlands  3,.,.. 

North  Platte:  Interstate  division  * 

Fort  Laramie  division  * 

Fort  I.,aramie  division  * 

Northport  division  * 

ntrilen  River 

Okanogan  ' . 

Halt  l^ke  Basin  (Echo  Res.)  3 

Salt  River  2 

Sanpete: 

Ephraim  division ... 

Spring  City  division 

■Slifii*hone:   Garland  division  <_. 

Fninnie  division  * 

Stiinfield 

Siru wherry  Valley 

Siiii  River;   Fort  Shaw  division  *._. 

Greenfields  division  * 

'   riiatilla.  East  division  1 ._ 

West  division  1 

I    nrornpahgre  3 

I   I'ltf'r  .Snake  River  Storage 

\'. -I.er  River 

V,  k  ima,  Kittitas  division  1 


Organization 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  of  Control 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district 

Frenchtown  irrigation  district 

Orchard  City  Irrigation  Co 

Orchard  Mesa  irrigation  district .. 

Pershing  County  water  conservation  diitriot. 

Huntley  irrigation  district.. .. ._ 

South  Cache  W.  U.  A 

Langell  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control 

Alfalfa  Valley  irrigation  district.. 

Fort  Belknap  irrigation  district . 

Zurich  irrigation  district 

Harlem  irrigation  district ...... 

Paradise  Valley  irrigation  district.... . 

Minidoka  irrigation  district 

Burley  irrigation  district 

Amer.  Falls  Reserv,  Dist.  No.  2 

Truckee-Carson  irrigation  district ...... 

Pathfinder  irrigation  district 

Gering-Fort  Laramie  irrigation  district 

Goshen  irrigation  district 

Northport  irrigation  district. ............. 

Ogden  River  W.  U.  A 

Okanogan  irrigation  district 

Weber  River  Water  Users'  Assn 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co. __,... ...... 

Horseshoe  Irrigation  Co 

Shoshone  irrigation  district--... 

Deaver  irrigation  district 

Stanfield  irrigation  district 

Strawberry  Water  Users*  Assn 

Fort  Shaw  irrigation  district.............. 

Greenfields  irrigation  district 

Hermiston  irrigation  district 

West  Exten.sion  irrigation  district 

Uncompahgre  Valley  W,  U.  A . 

Fremont-Madison  irrigation  district 

Weber  River  W.  U.  A 

Kittitas  reclamation  district 


Baker,  Oreg ........ 

Hamilton.  Mont,,. .. 

Boise,  Idaho 

Notus.  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont,-.. 

Austin.  J  Colo 

Grand  .function.  Colo - 

Lovelock,  Nev 

Ballantine,  Mont ,.... 

Wellaville.  Utah.. 

Bonanza,  Oreg 

Bonanza,  Oreg 

Sidney,  Moot 

Chinook.  Mont .. 

Chinook,  Mont 

Harlem,  Mont,... .-... 

Harlem,  Mont 

Zurich,  Mont-. --- 

Rupert,  Idaho 

Burley,  Idaho .. 

Gooding.  Idaho 

Fallon.  Nev _-. 

Mitchell.  Nebr 

Gering,  Nebr 

Torrington,  Wyo .-,. 

Northport,  Nebr 

Ogden,  Utah 

Okanogan,  Wash 

Ogden,  Utah 

Phoenix,  Ariz 

Ephraim,  Utah 

Spring  City.  Utah 

Powell.  Wyo 

Deaver,  Wyo 

Stanfield.  Oreg 

Payson,  Utah ..-.- 

Fort  Shaw.  Mont 

Fairfield,  Mont 

Hermiston,  Oreg 

Irrigon,  Oreg .... 

Montrose.  Colo 

Ashton,  Idaho --._. 

Ogden.  Utah 

EUensbui^,  Wash 


Operating  official 


Name 


A.  J.  Ritter 

G.  R.  Walsh 

Wm.  H.TulIer 

W.  H.Jordan 

Edward  Sullivan.. 

Edward  Donlan 

8.  F.  Newman 

C.  W,  Tharp 

Roy  F.  Meffley 

E.  E.  Lewis _. 

B.  L.  Mendenhall.. 
Chas.  A.  Revell... 
Henry  Schmor,  Jr, 

Axel  Peraaon 

A .  L.  Benton 

H.  B.  Bonefright., 

C.  A.  Watkina 

Thos.  M.  Everett., 

R.  v..  Musgrove 

Frank  A.  Ballard.. 
Hugh  L.  Crawford. 

8.  T.  Baer.,. 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Rousb 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp.. 

D.  D.  Harris 

H.  J.  Lawson.. 

Jos.  H.  Thomson. - 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas. 

I.eo  F.  Clark 

8.  W.  Grotegut 

C,  L.  Bailey 

A.  W.  Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jewe  R.  Thompson 
H.O.  Fuller 

D.  D.  Harris 

G.  G,  Hughes 


Title 


President 

Manager.  ...... 

Project  manager. 
Superintendent-. 

President 

President 

Superintendent. . 
Superintendent. . 
Superintendent,  , 

Manager 

Super  in  tenden  t 

Manager 

President.  - 

Manager 

Presid  ent . . 

President 

President 

President ,  ._ 

President 

Manager . 

Manager 

Manager 

Manager 

Manager 

Superintendent.. 
Superintendent. . 

Manager. 

Superintendent. . 
Manager....... 

Manager 

Superintendent. . 

President 

President 

Acting  irri.  supt. 

Manager 

Superin  tendent,  , 

President 

Manager 

Manager 

Manager-  . 

Manager 

Manager.  .  . . 

President 

Manager.  . 

Acting  manager. 


Name 


F.  A.  Phillips 

Elsie  H.  Wagner... 

I*.  P.  .lensen 

L.  M.  Watson 

Harold  H.  Hursh^.. 
Ralph  P.  Schaffer,. 

A,  W.  Lanning 

C.  J.  McCormtch 

C.  H.  Jones 

H.  S.  Elliott 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers 

Axel  Persson ._ 

R.  H.  Clarkson 

L.  V.  Bogy 

H.  M.  Nlontgomery. 

Geo.  H.  Tout 

J.  F.  Sharpies 

O.  W.Paul 

Frank  O.  Redfield.. 

Ida  M.  Johnson 

H.  W.  Emery 

Flora  K.  Schroeder. 

C.  G.  Klingman 

Mary  E.  Harrach 

Mabel  J.  Thompson 
Wm.  P.  Stephens... 
Nelson  D.  Thorp,,, 

D.  D.  Harris 

F.  C.  Henshaw 

John  K.  Olsen,..,, 

James  W.  Blain 

Harry  Barrows 

R.  J.  Schwendiman. 

F.  A.Baker... 

E.  G.  Breeze 

C.  L.  Bailey 

H.  P.  Wangen 

Enos  D,  Martin.,., 

A.  C.  Houghton 

H.  D.  Galloway 

John  T.  White 

D,  D.Harris 

G.  L.  Sterling 


Addrf 


Keating. 

Hamilton, 

Boise. 

Caldwell. 

Huntington. 

Huson. 

Austin. 

Grand  Jctn. 

Lovelock. 

Ballantine. 

Logan. 

Bonanza- 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

BuHey. 

Gooding. 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden. 

Okanogan. 

Layton. 

Phoenix. 

Ephraim. 

Spring  City. 

Powell. 

Deaver. 

Stanfield. 

Payson. 

Fort  Shaw. 

Fairfleld. 

Hermiston. 

Irrigon. 

Montrose. 

St.  Anthony. 

Ogden. 

Ellensburg. 


1  B.  E.  Stoutemyer.  district  counsel,  Portland.  Oreg. 
!  R.  J.  Coffey,  district  counsel,  Los  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel,  Salt  Lake  City,  Utah. 
1  W.  J.  Burke,  district  counsel.  Billings,  Mont. 
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Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallib  a.  B.  Coe,  Editor. 


New  Settlers  on  the 
Owyhee  Project,  Oregon 
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THE  rNLAYTO  BE  PLACED  IN  THIS  GREAT  CAVITY  WILL 
BE  SHASTA  DAM,  CENTRAL  VALLEY  PROJECT,  CALIFORNIA 


Appropriations  for  Construction 


FISCAL  YEAR   1941 


•^^ 


THE  Interior  Department  Appropriation  Act,  1941, 
was  approved  by  the  President  on  June  18, 1940  (Public, 
640,  76th  Cong.,  3d  sess.).  Appropriations  for  con- 
struction by  the  Bureau  of  Reclamation  for  the  fiscal 
year  commencing  July  1,  1940,  total  $60,822,000,  an 
amount  to  continue  a  program  of  construction  com- 
mensurate with  those  of  recent  years  when  regular 
appropriations  were  supplemented  with  emergency  fund 
allocations.  The  regular  appropriation  act  and  the 
First  Deficiency  Act  approved  in  April  1940  contain  the 
following  items: 

Arizona-California: 

Parker  Dam  power  project $3,500,000 

California: 

AH-American  Canal  project 1 ,500,000 

Central  Valley  project 28,600,000 

Colorado: 

Colorado-Bi{!  Thompson  project 2,850,000 

Pine  River  projea 400,000 

San  Luis  Valley  project 1 50,000 

Uncompahgre  project 100,000 

Idaho: 

Boise-Payette  project 900,000 

Montana: 

Sun  River  project 50,000 

Nevada: 

Humboldt  project 100,000 

New  Mexico: 

Carlsbad  project 1 00,000 

New  Mexico- Texas: 

Rio  Grande  project: 

Elephant  Butte  power 1,089,000 

Oregon: 

Deschutes  project 400,000 

Oregon-California: 
Klamath  project: 

Modoc  division 200,000 

Tezu: 

Colorado  River  project: 

Marshall  Ford  Dam 3,000,000 

Utah: 

Provo  River  projea 1,250,000 

Vashiogtoo: 

Grand  Coulee  Dam  project 1 9,000,000 

Yakima-Roza  project 500,000 

Wyoming: 

Kendrick  project 900,000 

Rivenon  project 200,000 

Sboshone-Heart  Mouniaio  projea 350,000 

General  inveitigatioos 600,000 

Boulder  Canyon  projea 5,000,000 

Water  Cootcrvaiioo  and  Utility  projcat 3,900,000 


One  new  project  is  provided  for,  i.  e.,  the  San  Luis 
Valley  project  in  Colorado.  An  appropriation  of 
$150,000  is  now  available  for  further  investigations, 
exploratory  and  preparatory  work,  and  commencement 
of  construction  in  accordance  with  House  Document 
numbered  693,  Seventh-sixth  Congress,  third  session. 
The  project  contemplates  the  construction  of  multiple- 
purpose  reservoirs  on  the  Rio  Grande  and  Conejos 
Rivers  in  the  San  Luis  Valley  of  southern  Colorado  to 
furnish  a  supplemental  water  supply  to  400,000  acres 
of  irrigated  land  and  to  alleviate  flood  damage  along 
these  streams  in  Colorado  and  New  Mexico,  and  the 
construction  of  a  sump  drain  to  augment  the  flow  of  the 
Rio  Grande  by  means  of  drainage  return  from  the 
Closed  Basin  and  permit  an  equal  amount  of  Rio  Grande 
water  to  be  used  in  the  basin. 

An  appropriation  of  $200,000  is  now  available  to 
commence  construction  of  a  new  development  on  the 
Klamath  project  in  Oregon-California,  generally  known 
as  the  Modoc  unit.  This  development  will  be  under- 
taken by  the  Bureau  of  Reclamation  with  the  cooperation 
of  the  Bureau  of  Biological  Survey.  The  project  involves 
the  construction  of  a  tunnel,  pumping  plants,  drainage 
system,  dikes,  canals,  and  laterals  to  convey  water  from 
the  Tule  Lake  area  to  Lower  Klamath  Lake.  The  water 
to  be  conveyed  will  reduce  flood  damages  in  the  Tule 
Lake  area,  will  permit  a  greater  income  to  the  United 
States  from  leases  in  that  area,  and  will  eliminate  a  dust 
nuisance  now  prevailing  in  the  Lower  Klamath  Lake  area. 
The  project  is  considered  to  be  of  outstanding  impor- 
tance in  the  rehabilitation  of  waterfowl  in  the  Pacific 
flyway.  Lower  Klamath  Lake  formerly  was  one  of  the 
greatest  duck  havens  on  the  Pacific  coast. 

Although  the  1940  appropriation  aa  contained  an 
appropriation  of  $5,000,000  for  water  conservation 
and  utility  projects  to  be  constructed  in  the  Great  Plains 
drought  area,  the  1941  appropriation  of  $3,500,000  is 
to  be  expended  for  similar  projects  pursuant  to  the 
provisions  of  the  act  of  August  1 1,  1939,  known  as  the 
Wheeler-Case  Act.  This  appropriation  is  to  be  allotted 
by  the  Secretary  of  the  Interior  and  is  to  be  supplemented 
by  relief  funds  and  Civilian  Conservation  Corps  enrollees. 

The  appropriations  for  the  continuation  of  construc- 
tion work  now  under  way  will  provide  adequate  con- 
struction programs. 

JOHN  C.  PAGE. 
Commissioner  oj  ReclamatioM. 


Public  Ubraty, 

Kansas  City,  M<h 
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Engineering  Profession  Offers 
Broadened  Opportunities 


By  JOHN  C.  PAGE,  Commissioner  of  Reclamation  ' 


;  I  SUSPECT  you  would  like  to  have  me  tell 
you  what  I  believe  the  opportunities  to  be 
in  the  profession  of  engineering  in  which  you 
expect  shortly  to  be  engaged.  Two  years  ago, 
at  the  annual  round-up  of  the  Nebraska  Kn- 
gineering  Society  at  Omaha,  I  told  a  group 
of  your  elder  brothers,  professionally  speak- 
ing, that  we  have  entered  a  new  day  which 
opens  many  broad  opportunities  to  the  en- 
gineer, adding,  however,  that  to  seize  these 
opportunities  he  must  be  an  engineer  plus. 

He  must  be  an  engineer  as  adept  as  ever 
with  his  slide  rule,  his  transit,  and  his  blue 
prints,  but  he  needs  additional  qualifications 
of  leadership  and  broad  social  knowledge  to 
assume  the  place  which  may  be  his  in  this 
new  era  which  emphasizes  conservation. 

In  all  the  broad  new  conservation  pro- 
grams, engineers  will  be  needed,  for  all  of 
these  programs  call  for  construction  or  re- 
construction. 

I  will  repeat  what  I  said  in  Omaha  that 
conservation  is  not  a  political  issue;  it  draws 
its  supporters  from  all  parties  and  from  all 
walks  of  life.  Introduction  of  a  compre- 
hensive conservation  program  at  this  time 
means  that  we  have  turned  our  backs  upon 
the  practice  of  exploiting  our  natural  re- 
sources for  temporary  and  immediate  gain 
without  regard  for  the  future.  It  means  that 
we  have  substituted  rather,  a  policy  of  hus- 
banding our  resources  in  a  manner  which  will 
result  in  their  broad  and  most  beneficial  use 
in  our  generation  and  yet  will  preserve  their 
usefulness  for  future  generations. 

One  of  the  most  difficult  problems  facing 
the  administrators  of  these  conservation  ac- 
tivities is,  and  has  been,  to  find  technically 
qualified  engineers  who  also  have  a  sym- 
pathetic understanding  of  the  purposes  of  the 
work. 

Leadership  is  essential  to  any  permanent 
solution  of  our  conservation  problems;  lead- 
ership which  combines  sound  technical  train- 
ing with  the  practical  view  it  gives  and  a 
broad  understanding  of  the  public  weal  with 


'  Address  delivered  May  23,  19-10,  before  engineer- 
ing students  of  University  of  Nebrasl<a.  Lincoln, 
Sebr. 


which  to  comprehend  a  bigger  pattern  than 
any  which  can  be  transposed  on  drafting 
paper. 

An  able,  well-rounded  engineer  once  told 
me  that  as  a  young  man  he  worked  5  years 
on  a  job  without  knowing  who  was  to  use 
the  data  he  gathered  or  for  what  purpose. 
His  contribution  could  have  been  no  more 
under  those  circumstances  than  one  toward 
the  perfection  of  engineering  designs.  On 
the  other  hand,  many  proposals  in  the  name 
of  conservation  have  been  put  forward  by 
men  with  vision,  but  with  utterly  no  under- 
standing of  the  technical  problems  involved. 
The  results  are  equally  bad  for  conservation 
progress. 

Engineering  in  ReclartMtion  Field 

Let  us  consider  a  more  specific  field.  I 
long  since  have  learned  that  it  is  unsafe  to 
assume  that  any  audience  is  familiar  with 
Federal  reclamation,  the  field  in  which  I 
have  worked  virtually  all  my  life  since  I  left 
here  with  a  brand  new  sheepskin.  This  pro- 
gram, one  of  the  oldest  in  the  conservation 
field,  is  designed  to  bring  the  scant  waters  of 
the  arid  and  semiarid  West  to  the  arable 
land,  for  the  conservation  and  beneficial  use 
of  both  these  fundamental  resources.  Since 
1902  when  this  work  was  undertaken,  great 
progress  has  been  made.  This  progress  can 
best  be  measured  in  the  number  of  homes 
successfuly  established,  and  not  in  the  num- 
ber and  size  of  the  dams  built  and  canals  dug. 
It  Is  more  significant  that  Grand  Coulee  Dam, 
for  exmaple,  will  improve  the  lot  of  half  a 
million  or  more  American  people  than  that 
Grand  Coulee  Dam  is  to  be  the  largest  struc- 
ture of  its  kind  so  far  conceived  by  man. 
An  engineer  can  be  forgiven  some  pride  in  a 
technical  job  well  done,  if  he  remembers  that 
great  works  are  not  measured  by  cubic  con- 
tent. If  he  forgets  that  usefulness  and  serv- 
ice are  the  objectives,  however,  his  structure 
might  just  as  well  be  a  useless  monument. 

The  importance  of  the  Federal  reclamation 
program,  largely  conceived  and  worked  out  by 
engineers,  Is  found  in  these  facts : 


It  has  provided  the  opportunities  which 
have  resulted  in  establishment  of  decent  homes 
for  nearly  1,000,000  people  on  more  than  52,000 
farms  and  in  more  than  250  towns  and  cities 
situated  among  these  farms.  It  has  reclaimed 
more  than  3,000,000  acres  from  the  desert 
status  and  made  this  great  area  so  productive 
that  on  the  average  it  yields  crops  which  are 
sold  for  more  than  $100,000,000  annually. 
These  man-made  oases  have  provided  markets 
for  manufactures  and  the  products  of  Ameri- 
can labor  more  valuable  than  our  markets  in 
most  of  the  foreign  lands  with  which  we  trade. 

In  other  words,  this  conservation  program 
has  strengthened  both  the  social  and  economic 
life  of  our  country  through  improvements  of 
lasting  usefulness.  Is  not  that  more  important 
than  the  fact  that  to  do  this,  the  engineers  of 
the  Bureau  at  five  different  times  in  38  years 
have  had  to  design  and  build  the  highest  dam 
then  in  existence  in  the  world? 

Some  students  may  feel  cheated  because 
Boulder  and  Grand  Coulee  Dams  already  have 
been  built.  There  may  never  be  an  occasion 
or  opportunity  again  to  build  such  structures. 
Boulder  Dam  is  725  feet  high  and  has  created 
Lake  Mead,  the  largest  artificial  reservoir  in 
the  world.  Grand  Coulee  Dam  will  have  11,- 
250,000  cubic  yards  of  concrete  within  it.  Per- 
haps there  will  not  be  another  All-Americau 
Canal,  an  irrigation  ditch  as  large  as  some 
important  rivers.  On  the  other  hand,  they 
may  be  greatly  exceeded,  I  do  not  know.  I 
do  know,  however,  that  there  are  other  rivers 
to  control ;  that  the  technical  problems  con- 
nected with  smaller  structures  may  provide  a 
test  of  engineering  skill  as  challenging  to  the 
engineer  as  were  those  encountered  in  connec- 
tion with  either  Boulder  or  Grand  Coulee 
Dam,  and  that  greater  works  undoubtedly  lie 
ahead. 

Conquering  the  Drought 

Where?  You  may  ask.  Where  now  can  a 
greater  work  be  anticipated?  Here  in  Ne- 
braska ;  here  in  the  Great  Plains ;  right  here 
In  your  own  back  yards. 

Here  in  the  Great  Plains  is  presented  the 
most  diflicult,  the  most  challenging,  perhaps 
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the  most  important  of  all  our  conservation 
problems.  Ton  will  have  an  opportunity  to 
•rork  at  its  solution. 

You  understand  the  problem.  A  great  strip 
of  land  reaching  irom  Canada  to  Mexico,  hun- 
dreds of  miles  wide,  lies  in  the  twilight  isone 
between  arid  and  humid  climates.  In  some 
years  it  is  wet  enough  to  crop.  In  some  years 
It  is  too  dry.  It  once  was  covered  with  bufTalo 
grass  and  was  a  magnificent  pasture.  Now, 
largely  because  of  unwise  use,  much  of  it  is 
without  cover  and  subject  to  dust  storms. 

It  Is  comparatively  easy  to  cluck  the  tongue 
and  say  the  Great  Plains  should  never  have 
been  used  so;  that  the  Government  should 
never  have  permitted  this  land  to  be  divided 
Into  180-acre  homesteads  and  plowed ;  that  the 
people  who  settled  here  should  have  adopted 
different  land-use  programs.  That  is  an  easy 
second  guess,  but  it  begs  the  question.  This  is 
1940,  not  1870.  Our  problem  is  one  of  correc- 
tion now,  not  one  of  prevention  as  it  might 
have  been  then.  Our  problem  has  been  com- 
plicated a  thousand  times  by  what  lias  hap- 
pened in  these  70  years;  by  the  habits  of 
thinking  which  have  been  established  ;  by  the 
waves  of  migration  to  and  migration  from 
the  Great  Plains.  It  has  become  an  acute 
problem  in  social  and  economic  adjustment 
and  the  lives  and  happiness  of  thou.sands  of 
men  and  women  and  children  are  involved  in 
It.  No  generality,  however  glittering,  will 
suffice.  No  broad  answer  which  is  complete 
and  satisfactory  can  be  found.  This  problem 
must  be  worked  out  to  meet  the  situations, 
human  and  physical,  as  they  now  exist. 

Let  us  consider  the  physical  aspects  of  this 
area.  The  land  Is  gently  sloping,  cut  by  few 
watercourses.  Except  for  the  climate  it  might 
be  a  garden.  The  rainfall  on  the  average  ap- 
proaches 20  inches  annually.  If  this  amount 
could  be  assured  for  the  growing  season,  it 
would  be  sufficient  for  most  crops.  It  can- 
not be  countwl  ui>on,  however,  not  even  for 
each  12  months,  let  alone  for  any  particular 
season  of  the  year.  Ten  years  may  pass,  such 
as  those  we  have  Just  experienced,  in  which 
the  pen  which  records  the  rainfall  may  be 
almost  continuously  below  the  line  which 
marks  the  average,  and  another  decade  may 
come  when  it  will  climb  high  on  the  graph 
•lid  remain  wjntinuously  above  that  average 
level. 

The  mistake  which  has  Ix-en  made,  more 
than  once.  Is  the  Interpretation  of  a  series  of 
wet  years  as  astsurance  of  contlntilng  rnlnfall. 
Uundreds  of  thoustinds  of  acres  have  been 
plowed  and  seeded  In  this  belief.  Towns  have 
been  built  and  homes  Insecurely  established. 
This  mistake  should  not  be  made  again.  An- 
other wet  period  will  come,  Just  as  surely  as 
this  long  drought  Is  here,  but  It  will  lie  ful- 
Itrwed  by  another  drought 

Major  readJiiMlmcntH  niuHt  be  made  which 
will  learc  the  population  of  the  Qn-at  Plains 
secure  through  wrt  ami  through  dry  cycles. 
Tlicse  readjustments  can  be  made,  partly 
through  irrigation,  partly  through  prudent 
use  of  such  underground  water  as  may  exist 


here,  partly  through  new  or  different  land 
use  practices.  We  have  Just  witnessed  the 
forced  migration  of  nearly  100,000  families 
from  this  area.  If  the  story  should  be  dra- 
matically told  in  our  newspapers  some  morn- 
ing of  enforced  abandonment  of  their  homes 
by  100,000  families  in  far  away  Persia,  the 
Nation  would  be  in  a  sympathetic  frenzy  of 
grief.  This  drought  has  been  so  Insidious  in 
its  tragic  eftects,  however,  that  it  has  hardly 
stirred  us.  It  has  not  galvanized  us  to 
action. 

Oovemment  Agencie*  Cooperate 

Some  programs  have  been  launched.  There 
is,  for  example,  the  program  of  construction 
of  small  irrigation  projects  in  the  Great 
Plains  through  the  Joint  efforts  of  the 
W.  P.  A.,  the  Farm  Security  Administration, 
and  the  Bureau  of  Beclamation.  These  are 
small  projects  necessarily,  since  most  of  the 
streams  In  the  Great  Plains  rise  at  low  alti- 
tudes and  are  scarcely  more  reliable  than  the 
storms  themselves.  Some  progress  has  been 
made  in  combining  farm  units  Into  larger 
units  so  that  a  farm  economy  better  adapted 
to  low  rainfall  totals  can  be  adopted.  Some 
watering  places  for  stock  have  been  developed 
or  improved.  But  we  are  far  short  of  the 
goal. 

To  emphasize  my  next  point,  I  would  like  to 
refer  to  an  experience  of  the  Bureau  of 
Reclamation  in  the  early  days  of  its  existence. 
Among  the  early  Irrigation  projects  we  built 
were  a  few  in  the  Great  Plains,  which  were  at 
that  time  comparatively  dry.  Hardly  had 
those  projects  been  completed  when  it  rained 
again.  Our  law  requires  that  the  project 
works  be  paid  for  in  fairly  easy  terms  by  the 
water  users.  The  projects  were  abanfloned. 
When  the  great  drought  of  1934  occurred, 
these  works  were  wholly  useless,  since  they 
had  not  been  operated  nor  maintained.  They 
would  have  paid  for  thcms<>lves  several  times 
over  during  this  drought  in  crops  saved  and 
misery  averted. 

We  are  In  a  great  drought  period  now. 
More  Irrigation  projects  are  being  built  In 
this  twilight  zone  between  the  humid  East 
and  the  arid  West.  Other  steps  are  being 
taken  and  proposed  to  bring  about  a  perma- 
nent adjustment  of  man  to  his  environment  in 
the  Great  Plains.  Will  a  few  wet  years  cause 
these  to  be  abandoned?  Will  another  heedless 
wave  of  immigrants  risk  their  futures  in  the 
area  without  the  protection  which  sound 
planning  and  conservation  can  provide? 

There  Is  a  great  work  to  be  done  by  you 
young  people.  It  offers  opportunity  for  pro- 
fessional employment,  for  intelligent  applica- 
tion of  your  training  and  abilities,  and  for 
service.  The  Boulder  Dam  to  be  built  here 
may  be  a  thousand  small  dams;  the  All- 
Amcrlcnn  Canal  may  be  hundre<l8  of  Utile 
ditches:  the  Ijike  Mead  may  N-  dlvlde«l  Into 
many  slock  watering  ponds,  but  you  will  be 
building  a  sound  foundation  for  a  new  agri- 
cultural empire. 


NEW  T.  V.  A.  REPORT 

THE  Bureau  of  Reclamation  has  received  the 
following  notice  from  the  Tennessee  Valley 
Authority,  which  it  is  glad  to  publish  for  its 
interested  subscribers : 

The  Tennessee  Valley  Authority  announces 
the  recent  publication  of  its  Technical  Report 
No.  1,  The  Norris  Project.  This  report  was 
prepared  for  the  purpose  of  giving  to  the 
engineering  profession  the  Important  and  use- 
ful facts  about  the  planning  and  construction 
of  the  Norris  Dam  and  Reservoir.  This,  the 
first  of  a  proposed  series  of  T\'A  technical  re- 
ports, contains  840  pages  of  text  and  375  Illus- 
trations. To  make  the  report  of  greatest  use 
to  those  engaged  on  similar  projects,  relatively 
little  space  was  devoted  to  parts  of  the 
work  that  followed  well-established  engineer- 
ing practice,  but  novel  or  unprecedented  fea- 
tures have  been  described  and  explained  In 
considerable  detail. 

Among  the  topics  covered  in  this  rejxm  an  : 
History  of  the  Tennessee  River  development : 
the  Norris  project  investigations ;  social  and 
economic  studies  in  the  Norris  Reservoir  re- 
gion ;  dam  and  powerhouse  designs ;  access 
roads ;  employee  housing ;  construction  plant ; 
river  diversion ;  construction  methods ;  an- 
alyses of  construction  costs;  size  of  various 
construction  crews;  highway,  railroad,  and 
other  adjustments  made  necessary  by  the  cre- 
ation of  the  reservoir;  Initial  operations;  unit 
costs;  and  total  construction  costs.  The  ap- 
pendixes Include  a  comprehensive  statistical 
summary  of  the  physical  features  of  ' 
project ;  copies  of  the  engineering  and  geoli 
consultants'  reports ;  details  of  the  design, 
models,  cement  and  aggregate  studies;  specifi- 
cation forms;  allocation  of  project  c<'> 
TVA  employee  relationship  policy  and  w  - 
rates;  and  the  Tennessee  Valley  Auth«in'> 
Act.  The  report  also  contains  comprehend  \r 
bibliographies  on  each  phase  of  the  work. 

Cloth  bound  copies  may  be  procured  from, 
the  Superintendent  of  Documents,  Washing- 
ton, D.  C,  at  $1.50  each. 

Cause  of  Decline  in  Crop  Yields 
Studied  on  Nevada  Projects 

THE  University  of  Nevada  Extension  Serv- 
ice has  taken  steps  to  Institute  planned  rota- 
tion and  fertilization  schedules  on  several 
farms  on  the  Tnickee  storage  project.  In  iin 
effort  to  learn  the  cause  of  the  decllni'  In 
yields,  principally  in  alfalfa,  and  to  eradi- 
cate pests  and  noxious  weeds.  These  sclinl- 
ules  at  present  will  be  conlincd  largely  to 
farms  uiwn  which  farm  account  records  m.' 
iivnllable.  The  comparison  of  future 
counts  with  those  of  the  iMist  will  N- 
most  forceful  argument  In  favor  of  tin  >  -f:  !• 
linhment  of  such  soheilules. 

The  Extension  Service  has  actively  dis- 
trllmtrd  bulletins  as  an  old  In  preventing  the 
ravages  of  cutworms  and  slugs  in  truck 
gardens. 
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Outlet  Works  at  Grand  Coulee  Dam 


By  LLOYD  V.  FROAGE,  Assistant  Engineer,  Columbia  Basin  Project 


MANY  years  must  pass  before  the  principal 
purposes  of  the  Grand  Coulee  Dam  will  be 
fully  realized  in  irrigating  about  a  million 
acres  of  arid  land  and  supplying  8,000,000,000 
kilowatt  hours  of  electrical  energy  each  year 
to  homes  and  industries  in  the  Pacific  North- 
west, but  regulation  of  the  flow  of  the  Colum- 
bia River  below  the  dam  will  be  possible  as 
soon  as  the  dam  is  finished. 

River  Regulation 

The  Grand  Coulee  Dam  will  back  up  the 
Columbia  River  and  raise  its  water  surface 
355  feet,  forming  a  reservoir  extending  lul 
miles  to  the  Canadian  border.  By  drawing 
down  this  reservoir  a  maximum  of  80  feet, 
an  active  storage  of  5,200,000  acre-feet  of 
water  will  be  made  available  for  fiood  control, 
increasing  power  output,  and  for  increasing 
river  fiow  during  seasons  of  low  run-off.  The 
minimum  flow  of  the  river  may  thus  be  in- 
creased from  the  present  average  of  25,000 
to  40,000  second-feet.  This  increase  in  flow 
will  make  ixjssible  a  large  increase  in  the 
minimum  power  output  generated  at  the  Rock 
Island  Dam  and  at  any  other  power  plants 
built  hereafter  on  the  Columbia  above  its 
juncture  with  the  Snake  River,  and  a  lesser 
increase  in  the  minimum  low  water  power 
output  at  the  Bonneville  Dam,  and  at  future 
plants  between  it  and  the  Snake  River.  As 
Grand  Coulee  is  the  uppermost  of  the  10  dams 
In  the  proposed  Columbia  River  development, 
and  controls  a  large  storage  reservoir,  all 
future  power  plants  on  the  river  may  operate 
at  increased  capacity  because  of  its  ability  to 
regulate  stream  flow. 

The  control  of  the  river  will  also  aid  navi- 
gation during  seasons  of  low  run-off  by  in- 
creasing the  minimum  depth  of  water  3  to  4 
feet  upstream  from  the  confluence  with  the 
Snake  River,  while  below  the  Snake  River  the 
increase  will  be  2  to  3  feet.  As  a  result  of  the 
ship  locks  at  the  Bonneville  Dam,  river  trans- 
portation is  developing  rapidly  on  the  lower 
Columbia  River,  and  has  increased  100  per- 
cent in  tlie  past  few  years.  Barges  having 
capacities  up  to  600,000  gallons  are  now  haul- 
ing between  5  and  6  million  gallons  of  gaso- 
line per  month  as  far  as  Kennewick,  Wash. 
These  barges  at  present  are  operated  at  par- 
tial capacity  during  the  period  of  low  water ; 
)ut  with  the  deeper  water  secured  by  river 
control,  they  will  be  enabled  to  operate  at 
full  capacity  throughout  the  year. 

For  releasing  water  from  the  reservoir  and 
llding  river  control,  there  is  being  installed 
In  the  spillway  section  of  the  Grand  Coulee 
Dam  a  system  of  outlet  works  consisting  of 


Gate  frame  section  of  102-inch  valve. 

GO  conduits,  each  S'/i  I'eet  in  diameter.  These 
conduits  will  not  be  used  to  release  irriga- 
tion water  as  all  water  for  irrigation  will  be 
pumped  from  the  reservoir  behind  Grand 
Coulee  up  almost  300  feet  into  a  balancing 
reservoir  in  the  Grand  Coulee,  from  which 
It  will  be  distributed  through  a  system  of 
canals  to  the  land  to  be  served. 

Outlet  Conduits  and  Oates 

Starting  at  elevation  034,  the  outlet  conduits 
are  arranged  in  three  tiers,  at  vertical  inter- 
vals of  100  feet.  Each  tier  is  composed  of  10 
pairs  of  conduits  located  In  the  odd  numbered 
blocks  from  43  to  63  with  the  exception  of 
block  53.  On  the  upstream  face  of  each  block 
Is  a  semicircular  trashrack  structure  22  feet 
in  radius  and  250  feet  in  height,  which  affords 
protection  to  the  conduits  at  all  three  eleva- 
tions. Near  the  upstream  end  of  each  conduit 
are  installed  two  gates  in  tandem,  with  a  short 
section  of  conduit  between.  From  the  up- 
stream face  of  the  dam  to  a  point  12  feet  down- 
stream from  the  downstream  gates,  the  con- 
duits are  lined  with  heavily  ribbed,  semisteel 
castings  1%  inches  in  thickness  and  8V2  feet 
in  diameter.  The  upstream  section  of  each 
lining  is  widely  flared  in  a  bell-mouth  to  pro- 
vide a  smooth  entrance  to  the  flow  of  water, 
and  to  prevent  cavitation  at  the  conduit  en- 
trance. The  gate  bodies  also  are  heavily  ribbed 
semisteel  castings  1%  inches  thick.  Each  pair 
of  gates  at  elevation  934  weighs  367,000 
IKiunds.      Conduit    linings    weighing    148,500 


pounds  bring  the  total  weight  per  conduit  to 
515,500  pounds.  The  gates  and  semisteel  con- 
duit installations  at  elevations  1036  and  1136 
will  each  weigh  397,000  pounds  per  conduit. 

The  gates  are  designed  to  operate  at  a  max- 
imum head  of  250  feet.  A  maximum  discharge 
of  265,000  second-feet  will  occur  when  all  60 
gates  are  open,  and  the  water  surface  in  the 
reservoir  is  at  elevation  1184.  At  greater 
reservoir  elevations  the  lower  gates  will  be 
closed.  The  two  upper  tiers  will  reach  their 
maximum  discharge  of  210,000  second-feet 
when  the  reservoir  is  full  at  elevation  1,288. 

Downstream  from  the  cast-steel  linings,  the 
conduits  at  elevation  934  are  unllned,  but  are 
heavily  reinforced  and  descend  through  the 
mass  concrete  in  a  parabolic  curve  which 
emerges  from  the  downstream  face  of  the  dam 
on  a  tangent  to  the  curve  of  the  bucket  section 
of  the  spillway.  At  elevations  1036  and  1136, 
the  conduits  downstream  from  the  gates  will 
be  lined  throughout  with  welded  plate  steel 
five-eighths  inch  in  thickness.  Differing  from 
the  conduits  at  elevation  934,  these  conduits 
pass  through  the  dam  horizontally  and,  near 
the  downstream  face,  turn  sharply  downward 
and  emerge  almost  parallel  to  the  downstream 
face  of  the  spillway. 

The  gates  and  conduit  liners  for  the  outlet 
works  at  elevation  934  were  manufactured  by 
the  Hardle-Tynes  Manufacturing  Co.  at  Bir- 
mingham, Ala.,  under  specifications  No.  701. 
Two  types  of  gates  are  included  in  this  speci- 
fication. The  upstream  gate,  known  as  the 
ring-follower  type  of  gate,  contains  a  long  slid- 
ing leaf,  through  the  lower  portion  of  which  Is 
a  cylindrical  port  that  registers  with  the  con- 
duit, and  provides  a  smooth  channel  through 
the  valve  body,  when  the  valve  is  open.  It  is 
operated  by  oil  pressure  acting  on  a  30'/i-inch 
diameter  piston.  The  ring-follower  gate  per- 
mits inspection  of  the  downstream  gate,  known 
as  the  paradox  type  of  gate,  and  Is  designed 
for  emergency  use  In  case  the  paradox  gate 
becomes  inoperative. 

Gate  Operation 

The  paradox  gate  is  the  service  gate;  and, 
to  insure  long  life,  is  designed  to  operate  with- 
out sliding  friction.  The  leaf  in  some  respects 
resembles  that  of  the  ring-follower  gate.  It 
consists  of  an  upper,  bulkhead  section  and  a 
lower,  ring-follower  section,  which,  when  the 
leaf  is  raised  to  the  open  position,  forms 
through  the  gate  a  smooth  cylindrical  channel, 
coinciding  with  the  walls  of  the  conduit  and 
minimizing  resistence  to  the  passage  of  water. 
Unlike  the  leaf  of  the  ring-follower  gate,  there 
extends  from  the  sides  of  the  paradox  leaf  two 
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dinconnl  flaiiKes  im-lined  with  thetr  top  ends 
general  Indies  duwnstn-nin  from  their  bottom 
eiuls.  B«>tn-<>t>ii  the  diaKoiml  flanges  nml  the 
inner,  downstream  xiirfaee  of  the  gate  frame 
are  assombled  two  htug.  steel  wedges  witli 
their  snull  ends  upward. 

The  leaf  is  rais<>d  and  lowered  by  n  hoist 
mechanism  ronsisting  of  two  motor-driven 
screws  wliich  are  attache<I  tlirotigli  a  common 


Trashrack  structures  and  conduit 
openings. 


lifting  b«»am  to  tlie  np|)er  ends  of  the  two 
wedges.  In  raising  the  leaf  to  ojjen  tlie  gate, 
the  hoist  nuH-luuiisin  draws  tlie  weiiges  in 
between  tlie  diagonal  leaf  liaiiges  and  the  gate 
frame,  thus  forcing  the  leaf  directly  upstream 
away  from  its  seat.  This  initial  movement 
of  the  wedges  causes  the  leaf  to  clear  its  seat 
by  approximately  three-sixteenths  of  an  inch. 
Tlie  we<lges  and  leaf  then  travel  together  as 
a  unit  to  the  upjier  or  oiien  position  of  the 
leaf.  As  a  matter  of  reflnenient,  the  ends  of 
llie  wedges  are  rounded  off  by  the  addition  of 
M'uiicircular  heads  16'/..  Indies  lu  diameter. 
Each  we<lge  assembly  is  enclosed  in  an  endless 
chain  of  stainless-s^teel  rollers,  and  resembles 
a  caterpillar  tread.  These  rollers  travel  on 
stainless-steel  tracks  or  guides  within  the  gate 
frame.  A  train  of  rollers  Is  al.<o  Installed  be- 
tween each  wcflge  and  the  diagonal  flange  on 
the  leaf,  against  which  it  liears.  Tlie  wwlges 
are  thus  eiiclo.sed  on  both  sides  by  roller  trains 
which  reduce  friction  to  a  minimum. 

In  closing  the  gate  the  leaf  is  lowered  to  the 
bottom  limit  of  Its  travel.  The  leaf  stops  at 
tills  ]>olnt,  but  the  operation  of  the  hoist  con- 
tinues until  the  wedges  are  retracted,  allowing 
the  leaf  to  be  thrust  horizontally  against  Its 
seat  by  the  pressure  of  water  against  its  up- 
stream face.  When  retracted  the  wedges  and 
roller-chain  assemblies  are  entirely  free  from 
load,  as  the  pressure  of  water  against  the  leaf 
Is  resisted  entirely  by  the  seat  against  which 
the  leaf  rests. 

Immediately  altove  each  installation  of  tlie 
two  pairs  of  gates  is  a  gate  cliamlter,  housing 
the  operating  e<inipment  and  itrovlding  room 
for  mniiiteiuuice  and  re|)alrs.    The  gate  cham- 


Upstream  side  of  dam,  showing  outlet  works,  trashrack  structures  with  lower  set  of 

trashracks  in  place. 


hers  of  each  tier  are  connected  In  series  b 
galleries  extending  the  length  of  the  dam. 

Installation  of  Oatet 

On  April  1,  1938,  the  Consolidated  Builder 
Incorporated,  the  present  contractors,  bega 
installation  of  these  gates.  As  inaximui 
high  water  on  the  Columbia  Uiver  occurs  dui 
ing  the  month  of  June,  and  it  was  probabi 
thot  the  river  would  overflow  the  gate  blocl 
out.s,  there  remained  approximately  2  niontli 
in  which  to  complete  any  work  that  wa 
started.  The  installation  of  gate  bodies  in  st 
blocks  seemed  jKissibie  in  the  time  availaM"  " 
wvrk  was  started  immediately. 

For  supporting  the  gates  in  the  bI<Mk.iiii 
during  assembly,  the  contractor  made  i»tHlei 
tuls  of  structural  steel.  They  were  grouted  1 
position  with  their  top  surfaces  one-half  inc 
Ih'Iow  grade,  allowing  for  shims  and  winige 
with  which  to  bring  the  gates  to  correct  lU 
vation.    The  gate  bodies  consist  of  thri . 

tions  known  as  lower  bonnet,  gate  franu 

upper  iKtnnet.  As  the  bodies  were  not  di 
signed  to  witlistand  full  reservoir  pri's.<ur« 
the  concrete  place<l  around  them  was  lieavil 
reinforced  with  steel  rings  welded  In  the  shap 
of  ellipses.  This  steel  was  placed  in  bundle 
around  the  bonnets,  for  location  after  the  gat 
bodies  were  bolted  together. 

The  gate   ca.stlngs   were   dellvere<l    to   th 
concrete  placing  trvstle  on  flat  cars,  and  "nt 
transferred  from  the  trestle  to  the  gate  1 
outs  by  two  revolving  cranes  using  a  cohijim 
lifllng    yoke.    As    some    of    the    iisstinhlle 
welglie<l  30,000  iKUinds,  this  comblnatioii 
ii«>ces.sjiry,  and  It  proved  to  be  of  advant::^ 
the  careful  placing  of  castings. 

In   Installing  the  gales,   all   flanged   Joint 
were  cleane<l.  gaskets  were  w-menlefl  In  plac< 
and  flanges  were  given  a  coat  of  wliite  lead 
Just  before  they  were  assembled.    The  rin| 
follower  gates  were  the  first  to  be  instalM 
.\fter  the  lower  bonnets  and  gate  frames  liai 
been  as.semble<l,  they  were  adjusted  for  height 
by  means  of  shims  on  the  supporting  iM'dct 
tats.   s4>   that   the  bores  of  the  gate  fraia| 
colndde<l  with  the  bores  of  the  conduit  linini 
which  liad  previously  been  embe<lded  fniiii  ll» 
hliK-kouts  to  the  upstream  face  of  the  dim 
Tlie  gate  frames  of  the  ring-follower  \ 
were  next  bolte<l  to  the  projecting  flaiiL: 
tlie8»>  enib4'<lde<l  conduits,  and  lastly,  the 
MTllons   of   lining.   Joining   the   ring-follow 
and  luiradnx  gates,  nvre  installed  and  bolt 
to  till'  ring-follower  gates.     The  lower  bonn 
and  gate  frames  of  the  paradox  gates  w 
next  asHcmbled,  shimmed  to  correct  elevatk 
and  lM>lte<l  to  the  sliort  sections  of  lining  pi 
Jecllng  from  the  ring-follower  gales.     Tlie  I 
inaining  conduit  sections  were  nest  install 
from   the  paradox  gates  to  the  downstr 
walls  of  the  blockouts.    The  placing  and  ho 
lug  down  of  the  upper  iKUinets  completed  tb< 
assembly  of  the  gate  bodies. 

The  next  item  was  the  che<-klng  of  the  ■ 
cal  alignment  throughout  the  entire  lent- 
the  gate  neats  ond  stainlem  steel  tracks. 
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til  is  work,  plumb  bobs  weighing  20  to  30 
pounds  were  suspended  with  No.  6  music  wire 
along  the  seats  and  tracks.  Measurements 
taken  with  machinist's  micrometers  from  the 
tracks  and  seats  to  the  plumb  wires  showed 
any  deviations  from  plumb.  As  the  gate 
frames  and  embedded  conduit  linings  were 
bolted  together  in  continuous  units,  little 
could  be  done  to  change  their  alignment,  so 
by  means  of  screw  jacks  placed  between  the 
walls  of  the  blockouts  and  the  bonnet  cast- 
ings, the  upper  and  lower  bonnets  were 
forced  into  alignment  with  the  gate  frames. 
This  method  of  correction  was  so  effective 
that,  with  few  exceptions,  the  tracks  and 
seats  were  brought  within  0.015  inch  of  a 
true  plane.  Additional  braces  were  placed 
around  the  bonnets  to  prevent  their  being 
shifted  while  concrete  was  placed  around 
them.     Jacks    were    also   placed   inside    the 


bonnets  to  resist  the  hydrostatic  pressure  of 
the  surrounding  concrete  which  was  poured 
in  four  lifts,  one  of  which  had  a  depth  of 
10  feet.  Upon  completing  the  embedment  of 
the  gate  bodies  in  the  six  blocks,  the  summer 
flood  was  impending,  so  the  upper  bonnets 
were  covered  with  wooden  bulkheads  to  pre- 
vent floodwaters  from  pouring  down  through 
the  gate  bodies  and  bursting  off  the  bulkheads 
on  the  downstream  end  of  the  conduits.  Fur- 
ther work  on  the  gates  was  suspended. 

Following  the  period  of  high  water,  the 
installation  of  the  gate  bodies  in  the  re- 
maining four  blocks  was  completed,  and  the 
installation  of  gate  leaves  and  hoists  was 
begun.  The  leaves  for  the  paradox  gates  were 
the  heaviest  assemblies  in  the  entire  instal- 
lation, weighing  53,300  pounds.  In  com- 
pleting the  assembly  of  the  paradox  gates, 
the  leaves  were  lowered  into  place,  and  the 


hoists  and  upper  bonnet  covers  were  placed 
and  bolted  down.  A  manhole  in  each  upper 
bonnet  cover  provided  access  for  connecting 
the  hoist  stems  to  the  leaves.  As  the  upper 
bonnet  covers  of  the  ring-follower  gates  were 
without  manholes,  they  were  temporarily 
supported  on  blocks  to  provide  access  to  the 
upper  bonnets  for  connecting  hoist  stems  and 
leaves.  After  installing  the  stems  and  lower- 
ing and  bolting  down  the  upper  bonnets,  the 
ring-follower  installations  were  completed  by 
slipping  the  hoist  cylinders  down  over  the 
pistons.  The  installation  of  the  electrical 
and  high-pressure  oil  systems  for  operating 
the  gates  was  deferred  until  the  gate  cham- 
bers were  covered  over  with  concrete,  and 
the  galleries  connecting  the  chambers  were 
stripped  of  forms. 

The  diversion  of  the  waters  of  the  Columbia 
River  at  the  Grand  Coulee  Dam  was  accom- 


Grand  Coulee  Dam,  with  Coulee  Dam,  the  Government  town,  in  foreground. 
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plifthed,  nut  by  the  use  of  diversion  tunnels  as 
on  many  projects,  but  by  leaving  certain  rows 
of  blocks  through  the  dam  at  low  clerations, 
thus  forming  channels  or  slots  through  which 
the  river  could  flow.  In  the  spillway  section 
of  the  dam  the  even  numbered  rows  of  blocks 
were  left  low  for  this  purpose.  In  the  con- 
stniction  of  the  dam  these  blocks  were  han- 
dled In  two  groups  differing  In  elevation  by 
15  feet.  The  river  ordinarily  flowed  through 
the  group  at  the  lower  elevation.  As  the  pour- 
ing of  concrete  In  the  dam  progressed,  these 
low  blocks  were  closed  off  one  by  one  at  their 
npetream  ends  by  the  placing  of  steel  closure 
gates  52  feet  In  width  and  35  feet  high.  By 
closing  off  the  lower  blocks  so  they  could  be 
filled  with  concrete,  the  river  was  forced  to 
rise  and  flow  through  the  next  higher  group. 
Thus  the  flow  of  water  was  diverted  from 
aide  to  side  of  the  spillway,  rising  an  addi- 
tional 15  feet  with  each  change. 

When  placing  the  closure  gates,  the  con- 
tractor was  directed  to  so  regulate  the  rate 
of  closing  a  gate  that  the  flow  nf  water  would 
not  be  altered  to  such  an  extent  that  the 
water  level  downstream  from  the  dam  would 
be  decreased  in  24  hotirs  more  than  18  Inches 
when  the  flow  of  the  river  exceeded  100,000 
second-feet,  12  Inches  when  the  flow  was  be- 
tween 00.000  and  100,000  second-feet,  or  6 
inches  when  the  flow  was  less  than  60,000 
■econd-feet.  In  securing  this  result  as  much 
U  30  hours  was  spent  in  lowering  a  closure 
gate. 

During  the  winter  of  1088-30  the  Installa- 
tion of  the  outlet  works  at  elevation  084  was 
carried  to  completion.  The  concrete  surfaces 
of  the  conduits  were  repaired  and  finished  by 
atoning,  the  high  pressure  oil  lines  serving  the 
ring-follower  gates  wore  installed,  electrical 
Installations  were  made,  gate  leaves  were  ad- 
Jnstetl  for  proper  travel,  and  all  damagc<I 
painted  surfaces  were  repaired.  This  work 
was  completed  and  the  first  gale  was  placed 
In  operation  on  May  2,  lOCtO. 

In  placing  a  conduit  in  oiieration,  the  ring- 
follower  gate  was  opene<l  but  the  paradox  gate 
was  left  closed.  Water,  under  pressure  from 
the  contractor's  water  main,  was  used  to  All 
the  section  of  conduit  extending  from  the 
paradox  gate  to  the  upstream  face  of  the  dam, 
and  force  off  the  wooden  bulkhead  which  cov- 
ered the  upstream  conduit  entrance.  Tlie 
paradox  gate  was  then  opi'ned,  and  the  flow 
of  water  through  the  conduit  dislodged  the 
bnlkh<>ad  from  the  downstn-am  eml.  All 
gates  were  placed  In  o|)eration  by  May  14, 
1989. 

With  the  outlet  gates  In  operation,  the  plac- 
ing of  a  closure  gale  became  greatly  slmpll- 
fl«>d.  When  a  closure  gate  was  to  U?  placed, 
an  estimate  was  made  of  the  flow  of  water  In 
the  diversion  slot  to  be  shut  off;  then,  during 
the  24  hours  pre<-e<llng  the  placing  of  the  t;ate, 
a  socceaaion  of  pnrndox  gales  would  be  closeil 
at  regular  intervals  until  the  resulting  niliiC' 
tion  in  flow  appniximated  that  which  would 
occur  from  the  placing  of  the  closure  gale. 
8lmnltane«iusly  with  the  towering  of  the  clos- 


ure gate  and  the  stoppage  of  flow  through  one 
of  the  low  gaps,  the  recently  closed  group  of 
paradox  gates  would  be  reopened,  providing 
an  alternate  path  for  the  water  and  main- 
taining the  water  level  downstream.  This 
procedure  reduced  the  time  required  to  lower 
a  closure  gate  to  a  matter  of  only  a  few  min- 
utes, yet  abrupt  alterations  of  river  flow  ap- 
proximated only  that  caused  by  the  closing  of 
one  paradox  gate. 

On  September  20,  1939,  the  last  diversion 
slot  was  closed,  and  for  the  first  time  the  en- 
tire flow  of  the  river  passed  through  the  out- 
let gates.  The  water  surface  upstream  from 
the  dam  on  this  date  was  at  elevation  1024. 
This  elevation  was  of  particular  advantage  to 
the  contractor  in  the  use  of  a  floating  derrick, 
and  was  held  fairly  constant  by  closing  out- 
let gates  from  time  to  time  as  the  flow  of  the 
river  decreased.  During  this  same  time,  the 
installation  of  penstocks  was  in  progress  in 
the  east  powerhouse  and  penstock  tunnels. 
The  penstock  sections  were  ferried  across  the 
cast  tailrace  on  a  barge,  and  were  lowered  Ifito 
the  turbine  pits  by  a  floating  derrick.  Rough 
water  in  the  tailrace  resulted  from  waves  set 
up  by  the  discharge  of  the  adjacent  outlet 
conduits,  and  Interfered  with  the  handling 
of  the  penstock  sections.  Consequently,  the 
outlet  gates  at  the  east  end  of  the  spillway 
were  kept  close<l  whenever  the  flow  of  the 
river  permitted. 

By  the  middle  of  October,  the  flow  of  the 
river  had  so  decreased  that  it  was  being  car- 
ried by  14  conduits.  On  October  20,  at  She 
approach  of  a  flash  flood,  all  20  gates  were 


opened  and  were  left  open  13  days  while  ilie 
flood  passed. 

When  the  outlet  works  at  elevation  934  are 
in  operation,  the  gates  are  very  quiet.  Oper- 
ating at  a  head  of  90  feet,  and  each  discharg- 
ing 3,500  second-feet  of  water,  the  gates  do 
not  Indicate  either  by  sound  or  vibration  thnt 
they  are  in  use.  The  ring-follower  gates  have 
at  all  times  been  left  open,  but  each  paradox 
gate  has  been  opened  and  closed  many  times, 
each  operation  requiring  about  8  minutes. 
During  a  brief  period  while  opening  or  closing 
a  gate,  the  flow  of  the  water  causes  a  snapping 
or  crackling  sound,  but  when  the  gates  are 
fully  open  they  operate  so  quietly  that  no 
sounds  can  be  heard  even  when  one  inspects 
them  by  stopping  his  ears  and  holding  a 
sounding  rod  in  his  teeth.  It  consequently  l>e- 
comes  necessary  to  look  at  the  indicator  to  tell 
whether  a  gate  Is  open  or  closed.  At  the 
downstream  end  of  the  conduits,  however,  con- 
ditions are  entirely  different.  The  most  vio- 
lent turbulence  replaces  the  calm  and  quiet  of 
the  gate  chambers.  The  discharge  from  the 
conduits  Is  too  deeply  submerged  to  be  seen 
directly,  but  some  appreciation  of  Its  force 
and  magnitude  may  be  obtained  by  watching 
the  long  row  of  billows  leaping  and  boiling 
below  the  spillway. 

During  the  working  season  of  1939,  the  in- 
stallation of  the  second  tier  of  outlet  gatc-s 
was  carried  practically  to  completion,  nnd 
work  on  the  third  tier  is  now  In  progress,  so 
it  is  probable  that  the  third  feature  of  the 
Grand  Coulee  project,  river  control,  will  l)e- 
come  effective  during  the  flood  season  of  IWO. 


Grand  Coulee  Dam  Construction 
Progresses  Rapidly 


I'KESENT  con.«tructlon  progrct-s  at  Onind 
Coulee  Dam  indicntcs  the  completion  of  con- 
crete placement  In  IMl.  The  5,0(X),000-yard 
mark  has  already  been  passed  by  the  present 
construction  contractor,  bringing  the  total 
volume  to  0.riOO,000  cubic  yards — alwut  Ihree 
times  Boulder  Dam's  bulk.  Boulder  is  now 
the  highest  dam,  but  Orand  Coulee,  when  com- 
plete, will  be  the  hirgest  concrete  dam  In  the 
worhl. 

A  record  average  pour  exceeding  10,000 
yards  a  day  is  U'lng  niaintaln<>d.  The  wing- 
dam  actually  the  front  wall  of  the  ])iiniplng 
plant,  to  be  built  on  the  west  side  of  the  river, 
will  be  finished  In  August,  nnd  (he  dnmnbut- 
ment  sections  will  reach  their  maximum  height 
of  110  feet  by  S«'i>t  ember. 

Almost  half  of  tlil.«  year's  concrete  will  )k> 
plnce<l  In  the  central  l.(ll>0-foot  spillway  sec- 
lion.  Work  In  the  spillway  has  to  Im'  timed 
ngiiinst  the  nnniinl  flood  flow  of  the  Columbia 
Itlver,  which  conicN  In  June  and  July,  with  the 
Iieak  usually  late  In  June.  At  that  time  the 
river  will  flow  through  sixty  8'/i-foot  tunnels 
In  the  center  of  the  dam  and  over  the  tops  of 


17  columns  of  concrete  blocks,  which  will  have 
been  left  lower  than  their  neighbors  for  that 
purpose.  Thus,  not  only  will  the  Columbia 
pass  the  dam  without  harm  to  iiux>mpleted 
parts,  but  It  will  create  the  spectacle  of  a  250- 
foot  waterfall  plunging  down  the  spillway. 

By  the  end  of  the  year  the  splllwoy  crest 
an<l    bridge   piers    to    supirart    the   hlgb\\ 
across    the    top   of    the    dam    will   be    c 
pleted.      Kleven    drum    gates,    the    2.00(>.i 
|X)und  hydraullcnily  controlled  steel  barri' 
which  will  regiilule  the  upix-r  28  feet  of  Hi'' 
reservoir  behind  the  dam,  will  also  have  Ix  <  n 
Installed  by  that  time. 

Orand  Cou1(h>  Dam  is  the  outstanding  fi-n- 
\x\Tv  of  the  Columbia  Bnstn  project  It  will 
furnish  water  to  more  than  1.000,000  acres  of 
fertile  lands  and  make  available  to  the  Pa- 
cific Northwest  an  abundant  supply  of  low-eoat ; 
electricity. 

Orand  Coulee  Contract*  Atcardcd 

Three   peturtock   coaster   gales   and   hoists 
have  been  ordered  for  Grand  Coulee  I>am.    To 
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the  American  Bridge  Co.  of  Denver  was 
awarded  the  contract  for  one  of  the  three 
coaster  gates,  on  its  low  bid  of  $113,128 ;  and 
to  the  Consolidated  Steel  Corporation,  Ltd.,  of 
Los  Angeles,  was  awarded  the  contract  for 
furnishing  three  hydraulic  hoists,  on  its  low 
bid  of  $82,000.  The  penstocks  are  the  huge 
pipes  that  convey  river  water  to  the  turbines 
In  the  powerhouse  for  generation  of  electrical 
energy. 

Embedded  in  the  concrete  of  the  Grand 
Coulee  Dam  will  be  eighteen  18-foot  diameter 
penstocks  for  the  main  power  units.  The 
penstocks  will  be  arranged  parallel  in  two 
groups,  nine  for  the  right  powerhouse  and 
nine  for  the  left  powerhouse. 


The  three  penstock  coaster  gates  and  hoists 
to  be  furnished  under  these  contracts  will  be 
installed  at  the  entrances  of  three  of  the  main 
penstocks  for  the  left,  or  west  powerhouse, 
which  is  the  only  one  being  constructed  at  this 
time. 

The  penstock  coaster  gates  act  as  guards,  to 
be  closed  in  emergencies  in  case  of  damage  to 
the  hydraulic  turbines,  or  when  it  is  necessary 
to  unwater  the  penstocks  to  permit  inspection 
and  maintenance  of  the  penstocks  and  turbines. 
Normally  the  gates  will  be  opened  and  closed 
under  conditions  of  balanced  hydrostatic  pres- 
sure on  opposite  sides  of  the  gate  leaves  and 
with  no  flow  through  the  penstocks,  but  under 
emergency  conditions  the  gates  may  be  closed 


with  an  unbalanced  hydrostatic  head  of  245 
feet  on  the  upstream  side  of  the  gate  leaves 
and  with  unrestricted  flow  through  the  pen- 
stocks. 

The  penstock  coaster  gates  will  be  operated 
by  these  hydraulic  hoists,  using  oil  as  a  me- 
dium, with  a  maximum  working  pressure  of 
1,000  pounds  per  square  inch  in  the  hoist  cyl- 
inders. 

The  contractors  are  required  to  deliver 
the  equipment  ordered  as  follows:  one  pen- 
stock coaster  gate  within  240  days,  one  within 
285  days,  and  one  within  330  days;  one  hy- 
draulic hoist  within  270  days,  one  within  315 
days,  and  one  within  360  days. 


Joint  Investigations,  Columbia  Basin  Project 


THE  Grand  Coulee  Dam-Columbia  Basin 
project  will  irrigate  about  1,200,000  acres, 
an  area  roughly  comparable  in  size  to  Dela- 
ware. This  land,  now  dry  and  largely  unused, 
will  be  highly  productive  after  it  is  irrigated 
and  when  fully  developed,  perhaps  in  the  next 
50  years,  will  undoubtedly  serve  to  support  an 
increase  of  500,000  in  the  population  of  the 
State  of  Washington. 

Grand  Coulee  dam,  the  key  structure  of  the 
whole  Columbia  River  area,  was  begun  in  1933 
and  will  be  virtually  completed  this  year.  In 
anticipation  of  the  development  of  the  irri- 
gable lands,  a  law  to  prevent  speculation  was 
enacted  several  years  ago.  Under  this  law, 
no  work  was  to  be  permitted  on  structures 
strictly  assignable  to  the  irrigation  system 
pending  completion  of  appraisals  of  the  unde- 
veloped land  and  the  negotiation  of  contracts 
for  the  repayment  of  the  cost  of  the  project 
to  be  allocated  to  irrigation.  Irrigation  dis- 
tricts have  been  formed,  the  irrigable  lands 
are  being  classified  and  appraised,  and  the 
repayment  contracts  are  being  drafted.  It  is 
anticipated  that  the  terms  of  the  anti-specula- 
tion law  will  have  been  met  by  this  fall  and 
that  there  will  be  no  reason  for  further  delay 
in  the  construction  of  Irrigation  features  of 
the  project  provided  that  appropriations  can 
be  obtained  next  year. 

Looking  forward  to  the  time  in  1943  or  1944, 
when  water  may  be  available  for  the  irriga- 
tion of  the  first  block  of  lands  under  the  proj- 
ect canals,  the  Bureau  of  Reclamation  in  July 
19S9  appointed  Dr.  Harlan  H.  Barrows,  head 
of  the  Geography  Department,  University  of 
Chicago,  as  planning  consultant,  and  launched 
the  joint  investigations  of  the  irrigation  proj- 
ect. At  the  first  meeting  of  the  planning  pro- 
gram in  Spokane,  Wash.,  a  few  months  later, 
Commissioner  John  C.  Page  made  the  state- 
ment that  the  project  area  was  like  a  blank 
sheet  of  paper  and  that  the  opportunity  ex- 
isted to  sketch  upon  this  sheet  as  nearly  a 
perfect  agricultural  community  as  could  be 
devised  in  advance. 


Associated  with  Dr.  Barrows  are  William 
E.  Warne,  director  of  information.  Bureau  of 
Reclamation,  representative  of  the  Washing- 
ton office,  and  Dr.  E.  N.  Torbert,  economic 
geographer  of  the  Bureau  of  Reclamation, 
who  is  field  coordinator  with  headquarters  at 
Ephrata,  Wash.,  in  the  project  area. 

On  November  1,  1939,  Dr.  Barrows  and  Mr. 
Wame  drafted  a  plan  for  the  joint  investiga- 
tions in  which  28  separate  problems,  in  addi- 
tion to  the  basic  engineering  surveys,  were  set 
up  for  study.  Participating  in  the  studies  In 
some  capacity  and  to  varying  degrees  are  more 
than  30  agencies  of  the  Federal,  State,  and 
local  governments,  educational  institutions, 
private  Industry,  and  local  civic  organizations. 

The  objectives  of  the  joint  investigations  are 
to  provide  a  general  plan  for  the  development 
and  settlement  of  the  Columbia  Basin  area  as 
a  whole  and  detailed  plans  for  areas  to  be  ir- 
rigated relatively  soon.  The  planning  pro- 
gram has  been  superimposed  on  the  usual  top- 
ographic surveys  and  land  classifications  of 
the  Bureau  of  Reclamation  which  here  serve 
as  a  base.  Subjects  of  study  range  from  the 
number  and  proper  location  of  new  towns  or 
cities  within  the  area  to  suitable  guides  for 
ornamental  and  useful  tree  plantings  on  the 
Individual  farmsteads. 

It  is  hoped  that  by  adequate  thought  and 
foresight,  many  of  the  problems  which  might 
otherwise  be  encountered  In  the  development 
of  so  large  an  area  can  be  prevented  from  ever 
arising.  It  Is  recognized  that  the  job  of  rec- 
lamation is  not  done  when  water  is  brought 
to  the  land,  but  is  completed  only  when  men 
have  been  enabled,  as  a  result  of  such  develop- 
ment to  establish  homes  for  their  families, 
homes  that  are  reasonably  secure  and  ade- 
quate to  the  needs  of  American  citizens. 
With  this  knowledge,  while  realizing  also  that 
the  highest  use  of  the  Columbia  Basin  lands 
dictates  that  part  of  the  new  opportunities  be 
extended  to  Indigent  but  worthy  farm  fam- 
ilies, the  joint  studies  were  begun. 


Development  Problems 

For  convenience,  the  problems  of  the  in- 
vestigation are  divided  into  16  divisions.  The 
basic  surveys,  land  classifications,  and  ap- 
praisers, together  with  a  temperature  re- 
recording  program,  constitute  the  first  di- 
vision. The  second  division  Is  designed  to 
provide  information  on  applicable  types  of 
farm  economy.  The  problems  under  this 
division  seek  information  concerning  types  of 
crops,  crop  combinations,  and  crop  rotations 
on  other  northwestern  irrigation  projects ; 
the  types  of  agricultural  programs  best  suited 
to  the  project  area ;  and  practicable  and 
equitable  means,  if  any,  to  insure  proper 
land  use  as  determined. 

Two  investigations  are  included  in  the 
third  division  to  determine  the  water  re- 
quirements of  the  irrigable  lands  for  the 
crop  and  land  use  programs  recommended, 
and  a  study  of  ways  of  preventing  excessive 
use  of  water. 

The  size  of  farm  units  is  the  subject  of 
two  studies  In  the  next  division,  the  first 
being  a  study  designed  to  determine  the 
optimum  size  of  farm  units,  having  in  mind 
the  type  of  crops  and  crop  programs  which 
are  recommended,  and  the  second  designed 
to  determine  whether  there  is  need  for 
special  "labor  units"  of  small  size  to  accom- 
modate part-time  farmers  or  part-time 
laborers. 

Another  division  poses  additional  questions. 
Three  problems  are  presented  In  the  lay-out 
end  equipment  of  farms :  One,  to  delimit  the 
sections  where  it  may  be  desirable  to  arrange 
the  farms  in  adjustment  to  topography ;  two, 
to  determine  feasible  moans  to  help  insure 
an  adequate  standard  of  living  and  to  min- 
imize the  financial  commitments  of  needy 
families  in  providing  suitable  and  essential 
improvements ;  and,  three,  the  advantages, 
economic  and  social.  In  farm  lay-out  and 
farm  work  which  might  result  from  concen- 
tration of  settlers  in  small  communities  or 
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from  grouping  t&rm  bouses  on  corners  of  the 
farms. 

Four  problems  related  to  the  allocation  of 
costs  and  to  repayments  arc  a  study  of  the 
nllocaiion  of  the  costs  of  Grand  Coulee  Dam 
and  the  primary  Irrigation  works;  bow 
equitable  payments  toward  the  cost  of  the 
primary  irrigation  worlts  may  best  be  secured 
directly  or  Indirectly  from  nourural  settlers; 
whether  It  is  desirable  and  practicable  to  as- 
sign different  repayment  charges  against 
hinds  of  different  classifications;  and  what 
are  the  best  means  of  extending  financial  aid 
In  conservatively  adequate  amounts  to  needy 
sHtlers  within   the  project  area. 

An  investigation  of  methods  for  establish- 
ing the  requisite  control  of  privately  owned 
lands,  whether  by  Federal  purchase  or  some 
other  means,  and  a  similar  study  related  to 
the  State,  County,  and  railroad  lands  are 
Included. 

To  estimate,  in  the  light  of  all  relevant 
factors,  the  annual  rate  at  which  lands 
should  be  brought  in  during  the  first  few  years 
after  water  iK-comes  available  is  the  assign- 
ment given  to  another  group  of  investigators. 

Division  9  is  concerned  with  villages,  and 
its  problem  is  to  determine  the  optimum  num- 
l>er  of  new  villages  for  the  project  area  and 
their  most  advantageous  placement. 

Three  problems  related  to  roads  and  other 
transportation  facilities  are  Included,  the  first, 
to  plan  desirable  additions  to  the  road  net; 
the  second,  to  plan  desirable  additions  to 
railroad  facilities;  and  the  third,  to  make  a 
study  of  the  significance  to  the  project  area 
of  the  Columbia  Klver  as  a  commercial  route. 

A  study  is  being  mode  of  underground 
waters  for  the  purpose  of  determining  the 
beet  source  of  domestic  water  within  the 
project  area. 

Division  12  contemplate  a  study  of  rural 
and  village  electrification. 

Division  13  deals  with  manufactures,  and 
It.i  problem  Ih  to  define  the  opportunities  for 
village  and  neighborhood  industries  in  the 
parts  of  the  project  apt  to  be  settled  relatively 
soon  and  to  determine  what  steps  should  be 
taken  to  promote  the  development  of  Indus- 
tries of  promise. 

Recreational  resources  and  needs  are  ap- 
pronche<]  in  an  effort  to  locate  and  plan  the 
layout  and  Improvement  of  rural  parks  and 
re<'reatlonol  grounds  within  the  project  area, 
and  to  formulate  plan*  to  promote  the  rccrea- 
tlonni  uw  of  the  great  reservoir  now  forming 
above  Grand  Coulee  Dam. 

Division  15,  Involving  rural  community 
centers.  Is  designed  to  plan  the  location  and, 
ar  far  as  practlcniile.  the  improvement  of  sites 
for  niral  schools,  churches,  community  halls, 
market  centers,  athletic  fields,  and  the  like. 

The  last  division  encompasses  a  study  of 
governmental  organization  and  public  works 
programming  and  financing,  the  problem  be- 
ing to  develop  the  most  advantageous  pattern 
of  local  goTemmeDtal  units  to  meet  prospectlTc 
public  needs,  baring  In  mind  tbe  need  to  plan 
and  finance  the  public  Improvements  in  such  a 


way  as  to  eliminate  or  minimize  the  possi- 
bility of  an  excessive  tax  burden. 

With  the  Bureau  of  Reclnraation,  perhaps 
the  key  agencies  cooperating  in  the  joint  in- 
vestigations are  the  Washington  State  Plan- 
ning Commission,  the  Pacific  Northwest  Re- 
gional Planning  Commission,  the  Washington 
State  College,  and  the  Department  of  Agri- 
culture through  several  of  its  bureaus. 

Full  and  enthusiastic  cooperation  has  been 
obtained  from  the  railroads,  the  Chambers  of 
Commerce,  the  Irrigation  District  Boards,  the 
State  Department  of  Conservation  and  De- 
velopment, the  Federal  Housing  Administra- 
tion, the  Corps  of  Engineers,  the  National 
Park  Service,  the  Geological  Survey,  and 
many  others. 


Most  of  the  groups  designated  for  the  study 
of  individual  problems  have  been  organized 
and  have  their  work  under  way.  All  the 
key  studies  which  must  report  relatively  soon 
ore  in  progress. 

The  Job  of  organization,  as  is  indicated  by 
the  monthly  reports  issued  by  Dr.  Torbert,  is 
virtually  completed.  There  seems  to  be  every 
reason  to  hope  and  expect  that  the  unprece- 
dented preparation  being  made  in  advance  for 
the  settlement  and  development  of  the  Co- 
lumbia Basin  area  will  result  in  the  provision 
of  means  to  increase  the  opportunities  for  suc- 
cess of  every  settler  who  casts  his  lot  on  the 
project,  and  the  provision  of  opportunities  for 
the  maximum  number  of  families,  with  or 
without  independent  means  at  the  outset. 


4-H  Club  Work  on  the  Shoshone 
Reclamation  Project 

By  FRANCIS  A.  CHISHOLM,  County  Agent,  Park  County,  Wyo. 


THE  Shoshone  proJ«<k  Is  one  of  the  outstand- 
ing 4-H  Club  fields  In  Wyoming.  Since  the 
l>eglnning  of  extension  work  25  years  ogo,  ap- 
proximately 3,000  boys  and  girls  have  taken 
advantage  of  one  or  more  years  in  some 
phase  of  the  work. 

The  relationship  of  4-H  Club  work  to  the 
farms  and  homes  on  the  project  has  been  of 
the  highest  quality,  and  has  ployed  on  im- 
|X)rtont  part  in  the  development  of  the  entire 
community. 

The  "live  at  home"  project,  of  which  we 
hear  so  much  today,  has  not  been  a  s^ious 
problem  here,  largely  becouse  of  the  fact 
that  over  a  period  of  years  there  has  l)een  an 
effective  program  of  food  conservation  and 
preporotlon.  Clothing  problems  have  had  the 
same  attention  and  hundreds  of  potential 
homemakers  have  learned  the  practical  ap- 
plication of  the  old  and  honorable  ort  of  sew- 
ing. This  program,  which  has  l)een  carried 
on  In  the  homes  over  a  period  of  years,  can- 
not but  have  a  beneficial  influence  in  the 
community. 

Other  phases  of  the  4-H  homemaking  pro- 

Cleo  Frisbie  and  Mai^  Ann  Daley  demon- 
strate  on   "Better   School   Lunches   for 
Powell  Project." 


gram  hove  held  the  interest  of  older  girls 
from  year  to  year  to  furnish  a  well-roimded 
course  In  training,  not  available  from  any 
other  source. 

No  less  important  are  the  effects  of  the  ag- 
ricultural program  which  has  been  carried  !■> 
lK)th  boys  and  girls  over  the  same  period.  Tl 
Extension  Service  has  effectively  used  ti 
club  program  to  demonstrate  practical  fann- 
ing  operations.  The  introduction  of  pure- 
bred stock,  the  use  of  pure  seed,  and  the  ini- 
ixjrtance  of  proper  poultry  practices,  in 
addition  to  the  valuable  training  received  liy 
the  club  members  themselves,  has  had  an  un- 
estlmable  influence  on  the  progress  of  form- 
ing on  the  project. 

In  0  new  community  one  of  the  major  priib- 
lems  bos  always  been  tbe  lack  of  livestock. 
Cosh  crops  hove  been  the  source  of  Income  t'> 
such  an  extent  that  the  land  has  suffered. 
Realizing  this,  those  who  hove  had  chorge  of 
shajilng  4-H  programs  have  made  a  special 
effort  to  encourage  all  types  of  livestock 
work. 

In  recent  years,  with  the  financial  aid  of 
the  First  National  Bank  at  Powell,  feeding  , 
operations  for  club  members  have  shown 
rapid  increase.  The  bank  has  financed 
phases  of  livestock  feeding  and  the  purchase  ' 
of  dairy  stock,  and  to  date  has  not  lost  a 
single  account.  As  a  result  of  this  coopera- 
tion, the  practicability  of  marketing  hoiiMi>J 
grown  fi-eds  through  stock  has  not  only 
n  source  of  direct  Income,  but  has  increasedl 
the  priHlucIlvlty  of  the  new  forms  by  manu- 
facturing cheap  fertilizer  so  necessary  with 
Irrigation.  This  has  been  particularly  true 
on  the  Wlllwood  division,  which  has  only  re- 
cently  celebrated   Its   lOlh   birthday. 

A  conservative  estimate  of  the  monetary 
value  of  4-H  Club  work  to  members  In  IW" 
was  17,733.46. 
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During  the  past  year  157  boys  and  girls 
on  the  Shoshone  project  took  4-H  projects. 
The  champion  Angus  baby  beef  at  the  Wyom- 
ing State  Fair  (this  calf  was  Grand  Cham- 
pion at  the  Park  County  Fair),  was  fed  by 
Harold  Carter,  Jr.  Harold  also  won  the 
grand  championship  showmanship  contest  at 
the  junior  livestock  show  at  Billings,  Mont, 
with  a  pure-bred  Hampshire  gilt.  Wayne 
Pearson  made  an  outstanding  record  with  two 
fat  calves,  winning  prizes  at  the  county  and 
State  fairs  and  at  the  stock  show  in  Billings. 
Carl  Stine,  a  4-H  boy,  has  one  of  the  finest 
herds  of  Hampshire  hogs  in  Wyoming.  He 
has  supplied  breeding  stock  not  only  over 
Park  County,  but  over  the  State  as  well,  as 
a  result  of  his  pig  project. 

Katie  Gillett  won  the  State  bread-making 
contest  in  1939  and  received  a  trip  to  Chicago. 
These  are  only  a  few  of  the  records  made  in 
4-H  Club  work.  Each  year  demonstration 
teams  and  Individual  champions  are  sent 
from   this  part   of  the  county   to   the   State 


Hallie  June  Cles  and  Helen  Dellinger 

demonstrate  and  show  "Clothes  Closet 

Conveniences  for  the  School 

and  4-H  Girl." 

fair,  to  Denver,  and  in  one  instance  to  Wash- 
ington, D.  C,  as  one  of  four  outstanding  club 
members    in    Wyoming    in    1938.     This    was 
Doris  Bender,  of  Powell. 
The  Extension  Service  is  proud  of  the  4-H 


Boys  learning  to  caponize  chickens. 

activities  of  the  Shoshone  project.  It  speaks 
well  for  the  type  of  settlers  who  have  made 
their  homes  here,  as  the  success  of  the  club 
work  depends  largely  on  the  wholehearted 
cooperation  of  the  parents. 

Any  account  of  progress  made  by  organ- 
ized effort  is  a  tribute  to  the  local  leadership. 
To  these  volunteers  who  give  freely  of  their 
time  and  talents  without  pay  is  due  most  of 
the  credit  for  any  success  attained. 


Activities  of  the  Shoshone  Chapter 
of  Future  Farmers  of  America 

By  HELEN  L.  WINDLE,'^5e«/or,  Powell  High  School,  and  Editor,  Powell  Powwow 


THE  Powell  Chapter  of  FFA  on  the  Shoshone 
project  was  selected  as  the  most  outstanding 
chapter  in  Wyoming  in  1939.  The  fact  that 
out  of  the  39  Wyoming  chapters  the  Powell 
group  was  chosen  for  this  honor  is  in  itself 
explanatory  of  the  rating  and  reputation  the 
boys  have  gained  in  agriculture  in  this  and 
previous  years. 

Having  75  members  on  its  roll,  the  order  is 
only  one  of  10,000  chapters  in  the  United 
States,  with  a  total  of  207,000  boys  as  members. 
The  Future  Farmers  of  America  was  formed 
during  the  American  Royal  of  Kansas  City  in 
1927,  and  includes  boys  of  every  State  but 
Rhode  Island,  which  has  a  law  forbidding  high 
school  fraternities  and  that  law  precludes  par- 
ticipation in  the  FFA.  By  the  motto  "Learn- 
ing to  do — Doing  to  learn — Earning  to  live — 
Living  to  serve"  the  order  teaches  leadership, 
thrift,  character,  service,  improved  agricul- 
ture, sportsmanship,  cooperation,  scholarship, 
recreation,  patriotism,  and  citizenship. 

Each  boy  has  his  individual  projects  every 
year,  and  an  annual  report  as  to  the  returns  is 
made  in  the  fall.  In  193&-39  fifty-nine  boys 
completed  93  supervised  projects.  The  proj- 
ects were  worked  in  the  following  enterprises  : 
Great  Northern  beans,  pinto  beans,  sugar  beets, 
beef  cattle,  sheep,  hogs,  dairy  cattle,  poultry, 
alfalfa  hay,  oats,  barley,  and  corn. 

The  record  showing  the  progress  made  in 
the  past  3  years  is  here  given. 


19S6-3^ 

Receipts $16, 404.  60 

Expenses 12, 159. 89 

Net  profit 4, 244. 71 

Self  labor 713. 12 


Total  pupil  labor  income 4, 957.  83 

19S1S8 

Receipts 16, 032. 00 

Expenses 11, 869.  97 

Net  profit 4, 162. 03 

Self  labor 845. 81 


Total  pupil  labor  income 5,  007. 84 

19S8S9 

Receipts 26, 889. 43 

Expenses 16, 507. 71 

Net  profit 10, 182. 72 

Self  labor 1, 076.  57 


Total  pupil  labor  income —     11, 259.  29 


In  addition  to  the  projects,  the  Shoshone 
Chapter  has  become  known  because  of  out- 
standing exhibits,  livestock,  and  ability  at 
judging. 


The  Powell  Future  Farmers  won  a  great 
many  prizes  at  the  Wyoming  State  Fair  iu 
Douglas.  They  brought  home  the  sweepstakes 
ribbon  for  the  best  exhibit  and  also  the  grand 
champion  ribbon  and  two  champion  reserve 
ribbons  for  baby  beef.  The  Powell  FFA  also 
won  47  blue  ribbons,  33  red  ribbons,  14  white 
ribbons,  and  two  fourth-place  ribbons  for  their 
entries.  Their  ribbons  Included  awards  for 
the  school  exhibit  for  vocational  agriculture 
showing  various  phases  of  the  work,  best  class- 
room notebooks,  best  display  of  grains,  beets, 
potatoes,  best  steers,  sheep,  pigs,  chickens, 
farm  mechanics,  and  similar  projects. 

A  livestock  judging  team  from  Powell  at- 
tended the  national  stock  judging  contest  in 
Kansas  City.  The  boys  on  the  dairy  judging 
team  were  Sam  Anderson,  Mak  Kawano,  and 
Wilbur  Reed.  Members  on  the  poultry  judg- 
ing team  were  Dennis  Burch  and  Sam  Ander- 
son. These  teams  won  the  State  judging 
contests  earlier  in  the  year,  which  enabled 
them  to  represent  Wyoming  at  the  national 
convention.  C.  N.  Peterson,  vocational  agri- 
cultural teacher  at  Powell,  and  Verne  Harri- 
son, American  farmer  candidate  from  Wyo- 
ming, accompanied  tlie  boys.  Verne  Harri- 
son was  the  American  Farmer  candidate, 
one  being  selected  each  year  from  the  1,000 
Wyoming  FFA  boys.  While  at  Kansas  City, 
the  Shoshone  chapter  received  a  cash  prize 
for  being  of  the  greatest  service  to  their  com- 
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Three  of  Shoshone  Chapter's  best  calves  at  Junior  Fat  Show. 
Left  to  right:  Bill  Franklin,  Richard  Schmidt,  Wilbur  Reed. 


Left:  Livestock  judging  team  with  cup  won  at  Worland 
in  feeder  day  contest. 


munity,  the  Judging  team  won  fifth  In  Jersey 
cattle,  and  the  certificate  of  American  Farmer 
was  given  to  Verne. 

Powell  boys  won  their  share  of  victory 
and  recognition  at  the  second  annual  regional 
junior  fat  stock  show  at  Billings,  Mont.  In 
the  exhibit  of  fat  livestoclc  there  were  424 
Montana  and  Wyoming  4-H  Club  members 
and  Future  Farmers  of  America  comiM-'tlng. 
The  grand  championship  in  the  KFA  show- 
manship division  went  to  Richard  Schmidt 
of  Powell. 

The  State  Future  Farmers'  Judging  con- 
test was  held  at  Laramie.  There  were  37 
teams  competing  and  the  stock  Judging  team 
from   Powell    placed   third    in   dairy   cattle. 


Tlic  ix)ultry  team  placed  second.  Mak 
Kawano  won  third  high  individual  honors. 
Dennis  Burch  also  attended  the  contest  and 
as  State  president  of  the  FFA  had  the  honor 
of  being  toastniastcr  at  the  banquet.  Sam 
Anderson,  also  of  Powell,  is  vice  president  of 
tlie  organization. 

Powell  High  School's  FPA  judges  won  both 
team  and  individual  honors  at  the  eleventh 
annual  livestock  Judging  contest  conducted  by 
the  Worland,  Wyo.,  chapter  of  FFA.  The 
Powell  Judging  team  won  first  in  the  total 
Judging  for  the  day,  while  in  individual 
Judging,  Brandt  of  Powell  won  first,  and 
Miller  of  Powell,  thiri 


The  close  of  the  annual  Big  Horn  Basin 
livestock  Judging  contest  found  Cody,  Wyn  . 
first  and  Powell  second.  Had  the  Powell 
boys  won  the  contest  this  year,  the  cup  whirli 
is  given  to  the  winner  each  year  would  havo 
been  in  their  permanent  pos-session  as  tliiy 
had  won  it  the  2  years  l)efore,  and  need  only 
3  years  of  consecutive  wins  to  keep  the  cup. 
Darwin  Franklin  of  Powell  was  high  ln<ii- 
vldual,  with  Donald  Jones  of  Powell,  second. 

With  such  an  enviable  record  to  back  tlicin 
up,  C.  N.  Peterson  and  his  FFA  boys  can  \h- 
expected  to  do  great  things  in  the  future,  fcr 
themselves  and  for  the  farming  communit\ 
in  which  they  live. 


Machine  Methods  of  Canal  Lining 

ROZA  DIVISION,  YAKIMA  PROJECT 


CONTINUED  progretw  In  development  of 
more  eflicient  methmls  and  c<|ui|iment  war- 
rant)* the  belief  that  engineers  and  contractors 
will  And  H|N-cial  interest  in  a  description  of  the 
equipment  and  methods  us«-d  on  contract  cou- 
■trucUon  for  the  Bureau  of  Ueclamation  on  the 
Ron  dlrlalon  of  the  Yakima  project. 

The  year  1988  saw  the  completion  of  13.9 
miles  of  coocrcte-lincd  canal  on  the  Kozn  divi- 
sion, almost  all  of  which  was  lin<-d  by  nuichiue 
m«>th<Hlii.  Ttie  canal  so  conHlructctl  lies  be- 
tween the  lower  emi  of  tunnel  No.  1,  which  is 
9  mllcM  north  ami  east  of  the  city  of  Yuklraa, 
and  the  upper  end  of  tunnel  No.  fi,  approxi- 
mately 3  miles  south  and  cast  of  the  town  of 
Uoxpc  City. 

The  sections  of  lining  between  tunnels  Nos. 
1  and  3  have  a  bottom  width  of  14  feet,  u 
depth  of  13  fret,  a  water  depth  of  11.2  fe«>t,  and 
a  carrying  capacity  of  Zan)  cubic  f«'t  per  sec- 
ond. IVclow  tunnel  No.  3.  which  extends 
through  the  ridge  north  of  Yakima,  the  lined 
■ections  have  a  bottom  width  of  12  feet,  a 


depth  of  10.5  feet,  a  water  depth  of  0.07  feet, 
and  a  rated  caimdty  of  1,300  second-feet 
(Nine  hundred  second-feet  will  be  used  Just 
lielow  tunnel  No.  3  in  the  generation  of  jwwer 
for  the  pumping  |)lant8  to  be  installed  later.) 
The  side  slopes  are  1'%  to  1,  with  an  8-inch 
concrete  berm  at  the  top  of  each.  Five-foot 
earth  bcrms  were  left  when  the  excavation 
was  completed. 

The  lining  is  4  inches  thick,  reinforced  with 
Vj-inch  round  steel  bars  spaced  at  12  inches 
longitudinally  and  at  24  inches  transver8<>ly, 
the  stM'l  mat  U'lng  approximately  at  the  mid- 
dle of  the  lining.  Under  the  lining,  and  adja- 
cent to  the  uphill  slope,  is  a  0-inch  drain  tile 
surrounded  by  3  Inches  of  gravel. 

The  work  imder  the  first  contract,  compris- 
ing three  sections  between  the  siphon  under 
the  Yakima  Kiver,  0  miles  north  of  Yakima, 
and  tunnel  No.  3.  was  done  by  J.  A.  TertelingA 
Sona.  Tbeae  ae<-tions  total  2.4  miles  in  length. 
Tlie  Mcond  contract,  which  was  awarded  to 
the  same  comimny,  extenda  0.7  of  a  mile  from 


the  lower  end  of  tunnel  No.  1  to  the  bemh 
fiume  which  connects  to  the  Pamona  siplioa. 
I>ining  under  the  thlnl  contract  liegins  a  short 
distance  below  tunnel  No.  3  and  consists  of  .". 
sections,  ending  at  station  1120-1-00.  It  v. 
constnicted  by  the  H.  J.  Adler  Constructi.-.i 
Co.  and  comprises  1.6  miles  of  canal.  The 
fourth  contract,  by  Guthrie-McDougall  Co.  :iiid 
Mark  C.  Walker  &  Son  Co.,  extends  fnui  ili. 
above-mentioned  station  to  tunnel  No.  5,  lli< 
liidng  lieing  continuous  for  a  distance  of  S  '.> 
miles.  A  section  100  feet  in  length  1m-1ow  tin 
siphon  was  constructed  by  hand  methods  h\ 
J.  A.  Tcrteling  &  Sons.  Another  short  scclioii 
alwvc  tunnel  No.  3,  built  by  Morrison-Knu<l 
sen  Co.,  Inc.,  as  a  part  of  its  tunnel  work,  i^ 
0.2  of  a  mile  In  length  and  was  lined  by  meiin^ 
of  a  small  machine  mentioned  later  in  tlii^ 
article. 

Fir*t  Ttco  Contract* 

J.  A.  Terteling  A  Sons  brought  trimming 
and  lining  niaehiiies  from  an  aqueduct  in  C«li- 
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fornia  and  had  them  rebuilt  to  conform  to  the 
sections  of  the  Roza  Canal.  Both  machines 
operated  on  18-lnch-gage  tracks  of  30-pound 
rail,  laid  on  the  berms  of  the  canal.  The  rails 
were  in  sections  of  varying  lengths  united  by 
6-inch  steel-channel  ties. 

Trimming  and  compacting  suigrade. — The 
trimming  machine  was  a  double  trapezoidal 
steel  truss  suspended  at  each  end  on  two  hy- 
draulic Jacks  supported  by  a  four-wheeled 
truss  having  axles  10  feet  apart.  Scarifier 
teeth  were  provided  along  the  front  of  the 
machine  to  trim  the  slopes  roughly  to  line  and 
grade.  Behind  the  teeth  on  each  slope  was  a 
long  blade  scraper  to  complete  the  process  of 
fine  grading.  A  V-shaped  scraper  trimmed 
the  floor  of  the  channel  and  moved  the  trim- 
mings to  bucket  elevators  which  placed  the 
spoil  on  a  conveyor  belt  discharging  onto  the 
downhill  berm.  A  sheep.sfoot  roller  was  used 
for  compacting  the  floor.  The  trench  for  the 
underdrain  was  excavated  by  jackhammer  and 
by  hand.  Considerable  handwork  was  neces- 
sary to  finish  the  grade  preparatory  to  laying 
the  reinforcement  and  placing  the  concrete. 
The  soil  was  sprinkled  to  secure  optimum  ab- 
sorption for  compaction  of  the  grade  and  to 
assist  in  curing  the  lining.  The  second  con- 
tract by  J.  A.  Terteling  &  Sons  (specifica- 
tions No.  711-1)  was  fine-graded  by  hand 
methods,  the  sheepsfoot  roller  being  used  on 
the  bottom  and  air  tampers,  as  found  neces- 
sary, on  the  slopes.  Wooden  ribbons,  2  by  4 
inches,  were  set  to  form  the  vertical  sides  of 
the  concrete  berms  and  served  as  positive 
guides  for  control  of  line  and  grade  of  the 
completed  lining. 

Concrete  lining. — The  slip  form  consisted 
primarily  of  a  %-inch  steel  plate  6  feet  wide, 
curved  upward  on  the  front  and  rear  edges. 
The  plate  extended  across  the  bottom  and  up 
each  slope,  there  being  a  lag  of  2  feet  at  the 
top.  It  formed  the  shorter  base  and  sides  of 
a  regular  trapezoid  corresponding  with  the 
cross  section  of  the  canal.  The  deck  of  the 
machine  formed  the  longer  base,  and  the  whole 
framework  was  trussed  to  form  a  complete 
jumbo.  The  jumbo  rested  on  jacks  supported 
by  4-wheeled  trusses  having  10-foot  wheel 
bases.  Horizontal  plates  attached  to  the  slop- 
ing sides  assisted  in  forming  the  concrete 
berms.  The  jacks  permitted  adjustment  of 
the  machine  to  grade,  and  thus  compensated 
for  some  movement  of  the  track. 

The  liner  was  advanced  by  means  of  cables 
operated  by  hoists  driven  by  a  gasoline  motor. 
Alinement  was  maintained  by  the  setting  of 
the  tracks  and  manipulation  of  the  cables 
which  were  attached  to  the  tracks  ahead  of 
the  machine. 

Concrete  from  the  mixer  on  the  lower  berm 
was  distributed  by  means  of  a  gasoline-driven 
shuttle  car  operated  across  the  deck  of  the 
liner.  As  the  car  moved  across  the  machine 
the  concrete  was  released  through  a  bottom 
gate  and  slid  down  an  inclined  steel  plate  to 
the  open-bottomed  pockets  along  the  front  of 
the  slip  form.  The  pockets  served  to  hold 
the  concrete  on  the  slopes  and  to  feed  the 


Photo  1:  Trimming  machine.    Note  rotating  drum  teeth,  trimming  arrangement, 
and  screw-carrying  device  in  canal  invert. 


advancing  form  as  it  shaped  the  plastic  mate- 
rial to  the  section  of  the  canal. 

A  third  motor  operated  3-inch  rotating  rods 
extending  down  the  slopes  through  the  pockets. 
These  rods,  which  had  short  fingers  for  work- 
ing the  concrete  and  to  aid  in  feeding  it  to 
the  form,  oscillated  about  60  times  per  minute 
through  an  arc  of  90°.  The  fingers  depressed 
the  larger  aggregate  and  lessened  the  work  of 
the  finishers. 

A  noticeable  tremor  in  the  whole  machine 
from  the  vibration  of  the  motor  probably 
helped  to  compact  the  lining  as  the  machine 
ironed  It  out.  The  weight  of  40  tons  assisted 
materially.  (Practice  has  shown  tube  vibra- 
tors to  be  more  effective  than  these  oscillating 
rods.)  The  progress  of  the  liner  depended 
upon  the  rate  of  preparation  of  the  subgrade. 
Using  a  1  yard  mixer,  the  aggregates  being 
batched  by  truck  and  the  cement  by  hand,  it 
was  possible  to  lay  42.j  linear  feet  of  lining 
in  an  8-hour  shift. 

Attached  to  the  rear  of  the  machine  were 
stagings  of  plank  which  served  the  first 
group  of  finishers  who  used  floats  to  remove 
the  imperfections  left  by  the  moving  form. 
Two  wooden  jumbos  with  plank  stejjs  for  the 
other  finishers  followed.  After  these  came  the 
painters'  jumbo  equipped  with  a  small  air  com- 
pressor and  barrels  from  which  coal-tar  cut- 
back curing  compound  was  piped  to  the  paint 
pot,  whence  hoses  fed  the  guns  used  in  apply- 
ing the  compound.  Because  of  the  distance 
traversed  in  the  course  of  14  days,  and  the 
windy  climate,  curing  by  water  was  deemed 
infeasible.  Whitewash  was  used  on  the  sec- 
tion of  lining  adjacent  to  tunnel  No.  1  to  pre- 
vent excessive  absorption  of  heat  by  the  black 
surface  of  the  curing  membrane. 


Well-graded  aggregates  having  a  maximum 
size  of  IV2  inches  were  used  in  the  concrete. 
A  slump  of  3  Inches  was  found  to  be  necessary 
for  placing  with  this  machine.  Each  night  the 
lining  was  completed  to  a  wooden  header 
where  It  formed  a  vertical  joint  with  the  con- 
crete lining  placed  in  the  succeeding  day's 
run,  the  reinforcement  being  continuous 
through  the  joint.  Drilled  holes  proved 
the  lining  to  be  well  consolidated.  Expansion 
joints  were  not  used. 

Third  Contract  {Specifications  No.  729) 

H.  J.  Adler  Construction  Co.  constructed  the 
lining  in  the  section  of  canal  below  and  ad- 
jacent to  tunnel  No.  3  (specifications  No.  729) 
and  designed  and  built  trimming  and  lining 
equipment  for  Its  work. 

Trimming  and  compacting  suigrade. — The 
trimmer  (photo  No.  1)  differed  from  the  ma- 
chine used  upstream  in  that  the  cutting  of 
the  slopes  was  done  by  more  than  400  teeth, 
seven-eighths  inch  square,  attached  to  12-inch 
revolving  cylinders,  the  direction  of  rotation 
being  opposite  to  that  of  the  wheels  carrying 
the  macliine  on  the  rails. 

The  trimming  machinery  was  supported  on 
a  trapezoidal  steel  truss  which  spanned  the 
canal.  Two-wheeled  trusses,  each  with  axle 
centers  of  10  feet,  carried  the  machine  along 
tracks  consisting  of  single  56-pound  steel  rails 
set  at  line  and  grade  on  wooden  ties.  A  re- 
volving spiral  cutter-worm  trimmed  the  bot- 
tom and  moved  the  spoil  to  the  central  ele- 
vator which  dumped  it  onto  a  belt  conveyor 
for  discharge  to  the  lower  berm.  The  ma- 
chine was  powered  by  three  gasoline-driven 
motors;    two   operated    the    cutters    on    the 
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slopes  and  moved  the  machine  ahead  by 
leeans  of  geared  wheels  on  the  tracks.  The 
third  operated  the  bottom  trimmer,  the  ele- 
rator,  and  the  conveyor.  Jacks  under  the 
main  frame  of  the  trimmer  allowed  adjust- 
ment for  grade.  The  machine  advanced 
itboat  about  one  foot  per  minute.  A  lO-ton 
roller  and  air  tampers  were  used  for  com- 
pacting the  bottom  and  the  slopes.  The  ditch 
for  the  subdrain  was  excavated  by  hand  and 
by  pavement  breakers.  Tlie  steel  was  laid  as 
described  previously,  concrete  bricks  being 
used  for  its  support. 

This  trimmer  produce<I  a  good  subgrade  In 
general,  although  the  material  to  be  removed 
varied  in  texture  and  required  handwork  in 
places.  As  much  water  as  the  subgrade 
would  absorb  was  applied  by  hand  sprinkling. 

Concrete  lining. — The  lining  machine  was 
similar  In  principle  to  that  used  by  J.  A. 
Terteling  &  Sons,  and  modeled  after  It.  The 
main  plate,  however,  was  only  3.5  feet  wide, 
to  prevent  floating  of  the  machine,  which  was 
lighter  than  the  one  used  on  the  upper  sec- 
tions of  the  canal.  I.,a('k  of  proper  design 
resulted  in  frequent  break-downs  in  the  op- 
orating  machinery.  The  narrow  plate  made 
it  less  difflcult  to  move  the  liner  around  the 
curves  in  the  canal.  Jacks  in  this  machine 
permitted  adjustment  for  grade  as  required. 
Wooden  ribbons,  as  described  previously, 
were  used  for  the  vertical  sides  of  the  iterms 
and  for  control  of  the  line  and  grade.  Pro- 
pulsion was  by  means  of  gasoline-driven 
('.rums  with  cabl(>s  attache<l  to  the  tracks 
ahead  of  the  slip  form.  An  endless  cable 
shuttled  the  concrete  car  on  the  deck  of  the 
liner,  the  concrete  being  dropped  through  a 
l>ottom  gate  to  the  pockets.  A  slump  of  3 
inches  was  necessary  for  placement  and 
working  of  the  concrete  handled  through  this 
equipment.  The  maximum  dally  run  was 
836  linear  feet;  the  average  258  linear  feet. 

A  staging  on  the  rear  of  the  machine, 
followed   by   wooden   Jumbos,  provided   sup- 


ports for  the  finishers.  A  paint  Jumbo  car- 
ried a  small  compressor  and  a  supply  of  clear 
curing  compound,  of  which  three  coats  were 
applied.  Here,  as  previously,  curing  by  water 
was  considered  Impracticable.  The  completed 
lining  was  of  good  quality. 

Fourth  Contract  (Speoificatiom  So.  748) 

Guthrle-McDougall  Co.  and  Mark  C. 
Walker  &  Son  Co.  used  somewhat  different 
methods  and  machinery  on  the  8.9  miles  of 
lining  above  tunnel  No.  5.  The  principal 
pieces  of  machinery,  In  order  of  their  prog- 
ress down  the  canal,  were:  The  compacting 
machine  built  by  this  contractor ;  trimmer 
designed  and  built  by  Clyde  Wood  of  Stock- 
ton, Calif. ;  a  small  conveyor  for  removing 
the  drain  excavation;  wooden  Jumbos  for 
handling  tile,  gravel,  and  steel :  the  lining 
machine  designed  and  built,  also,  by  Clyde 
Wooil ;  and  four  wooden  jumbos  used  by  fln- 
ishers  and  pminters.  All  of  these  machines 
used  under  specifications  No.  748  were  moved 
on  wheels  whifli  traverse<l  the  single  70- 
]H)und  steel  track  laid  on  each  berm.  Three 
by  12-inch  wooden  ties  spaced  on  3-foot 
centers  were  used  and  pins  through  them 
minimized  lateral  movement.  To  maintain 
line  and  grade  for  the  trimming  and  lining 
eciuipment,  the  tracks  were  set  carefully  to 
the  line  and  grade  of  the  canal. 

Trimming  and  compacting  tubgrade. — The 
presence  of  cemented  sand  and  gravel  and 
"nigger  heads"  in  the  first  2  miles  of  this  con- 
tract (specifications  No.  748),  necessitated 
overexcavation  and  refill  with  suitable  mate- 
rial before  the  subgrade  could  be  compacted 
and  trimmed.  Water  was  applied  during  this 
proceas  and  ahead  of  the  lining  operation  so 
as  to  permit  proper  absorption  into  the  grade. 

The  compacting  machine  (photo  No.  2)  con- 
sisted of  an  air-driven  pile  driver  head  of  the 
type  used  for  driving  steel  sheet  piling.  This 
driver  was  mounted  on  a   carriage  having 


pneumatic  tires  which  traveled  in  top  and 
l>ottom  guide  channels  across  the  bottom  and 
up  the  sloping  sides  of  the  canal.  The  driver 
carriage  was  moved  by  cables  actuated  by  a 
g^asolinc  motor,  and  the  hammer  by  air  from 
a  compressor  set  on  one  end  of  the  douMr 
truss. 

The  driver  required  a  special  foot  and  con- 
siderable experimenting  was  done  ttefore  the 
l)est  size  and  shape  were  determined.    Finall.v, 
a  steel  plate,  about  12  by  36  Inches,  with  lev- 
eled edges,  seemed  to  withstand  the  hamnv 
ing  and  produce  the  best  results.    The  rate 
travel  of  the  driver  carriage  was  such  as  i" 
allow  some  overlap  in  the  travel  of  the  h:iii 
mer,  which  operated  at  about  90  blows  ixr 
minute.     Where   special    attention    wm-^    "■ 
quired,  as  at  berms  and  low  spots.  In. 
Rand  air  tampers  were  used.    Forwiim  hh- 
tion   of  the  compacting  equipment   was   l>.v 
means  of  an  air  tugger  and  cables  attachoi) 
to  the  track. 

The  trimmer  (photo  No.  3)  consisted  of 
traveling  steel  Jumbo  with  a  chain  of  cutii:  j 
buckets  running  across  the  bottom   and   up 
each  slope.    The  spoil  was  dumped  onto  t)i<> 
lower  berm  by  a  belt  conveyor.    Two  gasoH 
motors  operated  the  bucket  lines  and  convi » 
ors;  a  third  operated  a  hoist  which  pulled  du' 
machine  ahead  by  cables.    The  angle  betwciii 
the  bottom  and  slopes  was  rounded  by  tln^ 
transverse  travel  of  the  buckets.    Hand  com- 
paction was  used   where  necessary   to  com- 
plete the  preparation  of  the  grade  ahead  of 
the  drain  Installation  and  steel-laying  oper- 
ations. 

Concrete   Uning. — The   type  of  lining  m.T- 
chlne  (photo  No.  4)  U8e<l  was  developed  on  tlie 
Colorado  River  aqueduct  in  California.     Tlie 
sliding  form  In  this  case  was  4  feet  wide,  wiili 
some  lag  at  the  upper  ends  of  the  slop 
plates.    The  shuttle  car  recelve<l  the  conci' 
from  the  mixer  and  dropped  it  through  a  I  ■  • 
torn  gate  to  the  Inclined  plate,  from  whoiv  ■ 
it  was  discharged  into  open-bottom  pock' 


Photo  2:  Compacting  machine   operating    at   Station   1125,  8 
miles  east  of  Yakima.     Hammer  at  left. 


Photo  5:  Canal  trimming  machine  at  Station  1124. 
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PAo/0  4'' Lining  machine    in    operation   at   Station    1141,    10 
miles  east  of  Yakima 


along  the  front  of  the  slip  form.  The  roar 
edge  of  the  main  plate  was  placed  near  tlie 
center  of  the  machine  to  facilitate  movement 
around  curves.  Plates  attached  to  the  sloping 
side  plates  formed  the  tops  and  sides  of  the 
berms.  The  machine  was  carried  on  2- 
wheeled  trusses,  the  span  between  wheels 
being  adjustable  for  movement  on  curves. 

The  method  of  placing  and  consolidating 
the  lining  differed  from  methods  previously 
described.  Tube  vibrators  extended  through 
the  pockets  across  the  bottom  and  up  each 
slope.  The  connections  supporting  the  vi- 
brators in  the  framework  of  the  liner  were 
provided  with  rubber  pads  to  dampen  vibration 
of  the  slip  form.  Electric  motors  operated  the 
unbalanced  shafts  inside  the  tubes  at  2,300  rev- 
olutions per  minute.  Extensive  experimenting 
was  done  in  connection  with  the  determination 
of  the  proper  amplitude  for  the  vibrators.  The 
use  of  these  tube  vibrators  iiermltted  satisfac- 
tory placement  at  a  low  slump — 2  to  2%  inches. 
It  was  found  advisable  to  operate  the  vibra- 
tors only  as  the  machine  advanced,  as  pro- 
tracted vibration  in  one  position  actually 
"floated"  the  liner.  Excellent  consolidation 
was  obtained  with  this  equipment  and  the  con- 
crete was  otherwise  of  good  quality,  as  indi- 
cated by  compressive  strength  test  results  as 
high  as  5,600  pounds  per  square  inch  at  28 
days. 

Power  for  the  machine  was  supplied  by  a 
gasoline-driven  generator  with  push-button 
control  from  a  panel  on  the  front  of  the  ma- 
chine. Electric  motors  drove  the  concrete 
.shuttle  car  and  the  vibrators,  and  pulled  the 
machine  ahead  by  means  of  cables.  Progress 
varied  with  the  rate  of  preparation  of  the 
grade  and  the  production  of  concrete.  The 
machine  could  be  advanced  2  feet  per  minute, 
and  as  much  as  120  feet  of  lining  per  hour 
was  accomplished.  Usually,  the  movement 
was  intermittent,  making  the  average  some- 
what less. 

The  15  finishers  worked  from  the  staging  at- 
tached to  the  rear  of  the  slip  form,  and  from 


Photo   5:  Lined    canal.     The    concrete    is    first   painted    with 
coal-tar  cut-back  and  then  coated  with  whitewash  as  a  tempera- 
ture control.     The  dark  patches  on  the  lining  are  openings  left 
for  the  piers  of  a  bridge  to  be  constructed. 


the  stejB  of  the  two  jumbos  which  followed 
it.  Those  working  on  the  berms  used  short 
sections  of  2  by  4  to  support  the  vertical  faces 
of  the  concrete  while  floating  and  trowelling. 
It  was  planned  to  have  special  vibrators  com- 
pact the  berms  as  the  machine  advanced,  but 
the  manufacturer  did  not  construct  them  soon 
enough.  The  finishing  process  for  the  bottom 
and  slopes  included  floating  and  trowelling, 
hard  trowelling  being  the  final  step.  It  was 
found  that  surface  markings  caused  by  spring- 
ing of  the  reinforcement  could  be  eliminated 
largely  by  trowelling  upward  at  an  angle  of 
45°  and  also  longitudinally.  Each  night  a 
wooden  header  was  used  to  form  a  vertical 
joint  at  the  end  of  the  day's  run.  The  steel 
mat  was  continuous,  but  the  lining  was  scored 
five-eighths  of  an  inch  deep  at  intervals  of 
12  feet  to  control  the  location  of  contraction 
cracks. 

Curing  (photo  No.  5)  was  accomplished  by 
spray  application  of  coal-tar  cutback,  fol- 
lowed by  a  sprayed  covering  of  whitewash  to 
prevent  excessive  heat  absorption  and  conse- 
ciuent  expansion  of  the  concrete.  The  equip- 
ment for  applying  the  tar  was  carried  on  one 
jumbo,  and  that  for  applying  whitewash  on  a 
second  jumbo.  The  tar  was  warmed  in  the 
early  morning  by  piping  the  exhaust  from  the 
motor  into  a  metal  jacket  surrounding  the 
storage  tank.  Compressors  driven  by  gaso- 
line motors  supplied  air  for  the  spray  guns. 

The  tar  was  applied  as  soon  as  possible 
after  the  completion  of  the  hard  trowelling, 
and  the  whitewash  as  soon  as  the  tar  seemed 
hard  enough  to  receive  it  without  discolora- 
tion. Although  whitewash  containing  about 
7  percent  casein  glue  had  gowl  adhesion,  it 
was  gradually  removed  by  weathering. 

The  best  run  by  Guthrie-McDougall  and 
Walker  was  821  linear  feet  in  8  hours.  Such 
progress  was  possible  only  when  all  parts  of 
the  organization  were  "clicking."  The  aver- 
age 8-hour  run  was  555.5  linear  feet. 


Under  specifications  No.  652  (extra  work 
order  No.  1),  the  1,130-foot  section  of  canal 
above  tunnel  No.  3  was  trimmed  by  hand 
after  the  necessary  compaction  by  sheepsfoot 
roller  and  air  tampers.  The  drain  and  steel 
were  laid  as  usual.  Concrete  for  the  floor  was 
transported  by  bucket  from  the  mixer,  and 
spread  and  finished  by  hand.  A  step  joint  was 
provided  at  each  edge  of  the  floor,  the  joints 
being  cleaned  by  wire  brushing  and  water  and 
air  jets.  As  the  concrete  was  placed  at  the 
foot  of  the  slope,  the  joint  faces  were  given  a 
bonding  coat  of  grout. 

A  jumbo  was  built  by  the  contractor  for 
lining  the  slopes.  This  consisted  of  a  heavy 
framework  carried  by  wheels  which  moved 
on  wooden  rails,  one  on  the  berm,  the  other  at 
the  foot  of  the  slope.  A  steel  plate,  10  feet 
long  and  2  feet  wide,  served  to  form  each 
panel  of  the  lining  as  it  was  drawn  up  the 
slope  by  hand  hoists.  The  concrete  was  con- 
solidated by  internal  vibration.  The  slopes 
on  curves  were  shaped  to  avoid  flat  surfaces. 
The  berms  were  formed  by  hand.  The  fin- 
ishing was  done  in  the  usual  manner. 

Under  specifications  No.  711-2  (extra  work 
order  No.  4),  the  100-foot  stretch  of  lining 
below  the  siphon  was  placed  by  hand,  the 
floor  being  laid  first,  then  the  slopes. 

As  the  lined  canal  constructed  under  these 
contracts  has  as  yet  no  service  record,  the 
relative  iierformance  of  the  several  sections, 
and  of  the  work  as  a  whole  in  comparison  with 
other  similar  projects,  has  not  been  demon- 
strated. However,  it  is  known  that  vibra- 
tors, especially  those  of  the  tube  type  used  in 
the  Wood  machine,  have  permitted  lower 
water-cement  ratios  than  were  possible  other- 
wise, and  the  concrete  placed  by  them  has 
shown  the  highest  density  and  compressive 
strengths.  The  superiority  of  tube  vibrators 
for  use  in  the  mechanical  construction  of  con- 
crete canal  lining  has  been  proven. 
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Floating-Ring  Gate  and  Glory -Hole  Spillway 

at  Ouyhee  Dam 


By  LEWIS  G.  SMITH,  Assistant  Engineer,  Denver  Office 


ONE  of  the  more  interesting  structures  cro- 
nted  In  recent  years  by  the  Bureau  of  Rec- 
lamation is  tlie  glory-hole  type  spillway  at 
Owyhee  Dam  in  Oregon.  Noted  for  its  touch 
of  originality,  this  spillway  has,  for  its  type, 
an  unprecedented  and  to  date  unequalod  height 
of  300  feet,  with  a  GO-foot  crest  diameter.  It 
has  a  12-foot  overflow  controlling  height,  with 
steel-ring  gate  installed  at  the  circular  over- 
flow wclr.  While  the  glory-hole  type  of  spill- 
way with  lesser  heights  of  fall  had  previously 
been  used  at  several  earlier  dams,  some  hav- 
ing free  crests  and  others  having  a  number  of 
radial  gates  between  piers,  the  installation  at 
Owyhee  was  the  first  and,  to  the  knowledge  of 
the  Bureau,  Is  yet  the  only  Instance  In  which 
a  single  gate  controlling  the  full  circle  of  the 
crest  has  been  used  (fig.  1).  The  ring  gate 
Is  a  hollow,  annular  drum,  seated  within  a 
hydraulic  chamber  surrounding  and  in  con- 
Junction  with  the  upper  surfaces  of  the  ring 
gate  forming  the  spillway  crest  It  is  raised 
or  lowered  as  one  complete  unit  by  Its  own 
buoyancy  in  water  Introduced  Into  the  cham- 
ber from  the  reservoir. 

At  the  time  of  Installation  the  ring  gate 
represented  a  Iwld  departure  from  established 
practice.  Many  operating  conditions  had  to 
be  foreseen  and  provid<>d  for  in  making  n  fool- 
proof design.    Although  the  spillway  and  gate 


were  completed  in  1932,  reservoir  levels  bad 
not  permitted  them  to  be  tested  under  actual 
operating  conditions  until  four  years  later,  in 
March  1936.  Three  years'  performance  of 
these  have  now  been  'witnessed,  making  it  pos- 
sible to  discover  the  degree  to  which  the 
soundness  of  the  designer's  foresight  has  been 
confirmed.  Often  the  hydrologic,  topographic, 
and  geologic  conditions  at  a  dam  site  form  a 
triumvirate  in  economic  favor  of  the  glory- 
hole  type  of  spillway,  especially  where  a  non- 
overflow  dam  Is  to  be  built.  Hence  It  Is  of 
live  concern  to  disclose  what  experience  has 
been  gained  from  the  Owyhee  spillway.  It 
is  proposed  to  review  here  the  reasons  for 
selecting  this  type  of  spillway,  the  general 
design,  construction,  and  performance  of  the 
spillway,  with  particular  attention  given  to 
some  of  the  more  salient  mechanical  features 
of  the  ring  gate,  such  as  the  means  provided 
for  keeping  the  gate  level  at  all  times;  the 
method  of  automatic  and  hand  control,  with 
emergency  safety  measures;  provisions  for 
avoiding  negative  pressures  at  the  inner  lip 
of  the  gate;  and  the  means  adopted  for  pre- 
venting the  formation  of  ice  around  the  periph- 
ery of  the  crest. 

The  glory-hole  intake  structure  of  the  spiU- 
woy  is  located  on  a  promontory  on  the  north 
side  of  the  reservoir  and  connects  by  means 
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of  a  vertical,  downwardly  tapering,  variable 
diameter  shaft  to  a  22-foot  diameter  tunnel, 
used  formerly  for  diversion  of  the  river  during 
construction  of  the  dam  (fig.  2).  The  total 
drop  from  Intake  crest  to  the  tunnel  is,  ns 
stated,  300  feet,  or  14  feet  higher  than  tin 
dome  of  the  United  States  Capitol  BuiUliim 
In  Washington,  D.  C.  Immediately  upstream 
from  the  junction  of  the  vertical  shaft  with 
the  horizontal  tunnel  is  a  plug  of  concrete  for 
sealing  off  the  reservoir  at  the  tunnel  eleva- 
tion. 

The  ring  gate  at  the  crest  is  provided  so 
that,  during  normal  inflows  to  the  reservoir 
the  gate  can  be  rnisetl,  preventing  spilling  of 
the  water  and  allowing  it  to  be  conserved  in 
the  reservoir  storage  space  above  the  spillway 
crest;  then,  during  high  run-off,  after  the  res- 
ervoir is  already  full,  to  be  lowered  so  as  to 
waste  water  through  the  spillway  rather  than 
allow  it  to  overtop  the  dam.  As  the  flood 
recedes  the  gate  will  again  be  raised  according 
to  the  reservoir  levels  so  that  no  more  water 
than  necessary  is  wa.sted.  Within  a  certain 
range  of  reservoir  levels  the  normal  operation 
of  the  gate  is  automatic,  but  hand  controls  are 
providi-d  so  that  the  gate  may  remain  in  the 
lowered  imsition  should  this  be  desirable.  A 
single  gate,  instead  of  a  number  of  gates 
between  piers,  was  cho.sen  because  with  the 
single  gate  the  diameter  of  the  crest  could  be 
considerably  smaller  in  achieving  the  same 
discharge  capacity. 

The  glory-hole  type  of  spillway  was  selected 
after  much  weighing  of  facts,  theory,  and 
Judgment.  Because  of  plans  to  build  in  the 
future  a  power  plant  near  the  foot  of  the  dam, 
and  in  view  of  the  confining  character  of  the 
canyon  walls,  an  overflow  crest  section  in  the 
dam  was  excluded,  giving  way  to  some  type  of 
appurtenant  spillway  leading  around  the  dam. 
An  oi)en-clmnnel  spillway  would  have  required 
large  amounts  of  rock  excavation  because  the 
canyon  walls  continue  In  an  abrupt  ascent 
above  the  crest  level  of  the  dam.  A  tunnel 
tyiie  of  spillway  chute  therefore  seemeil  to 
present  the  more  favorable  solution  of  the 
wasteway.  Of  the  common  ty|>es  of  intake 
structure  used  in  combination  with  a  tunnel 
chute,  such  as  the  side  channel  as  at  Boulder 
Dam,  the  straight  approach  as  at  Semtnoe,  and 
the  glory  hole,  the  last  named  proved  to  ofTer 
a  subNtanllnl  saving  over  the  others,  A  diver- 
sion tunnel  was  required  in  any  event  l>eoauRe 
of  the  wiirclty  of  working  area  In  the  Imttom 
of  the  canyon  and  the  presence  of  a  fault  113 
feet  deep  to  l»e  mined  and  backfilled  with  con- 
crete.   Tbe  less  expensive  connection  between 
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figure  1.  Crest  structure  for  glory-hole  spillway  during  filling 

of  reservoir. 


Figure  3.  Crest  structure  during  construction. 


the  spillway  Intake  structure  and  the  diversion 
tunnel  was,  according  to  the  most  fundamental 
theorem  in  geometry,  a  vertical  drop.  It  can 
be  seen  from  figure  2  that  the  promontory  on 
which  the  crest  structure  is  located  was  ideal 
for  the  type  of  spillway  selected.  Compara- 
tively little  excavation  was  required  for  the 
crest  structure  and  the  shaft.  Even  though 
an  inclined  shaft  with  some  other  type  of 
intake  had  been  selected,  the  hydraulic  prob- 
lems arising  from  the  jet  falling  within  a 
closed  conduit  with  consequent  entrainment 
of  air  would  have  been  similar  though  perhaps 
not  identical  to  those  prevailing  with  the  ver- 
tical shaft.  Hence,  almost  every  considera- 
tion seemed  to  emphasize  the  desirability  of 
the  glory-hole  type,  and  it  was  therefore 
chosen. 

Crest  Structure 

The  intake  structure,  made  of  reinforced 
concrete,  is  comprised  of  the  circular  crest 
with  an  adjoining  control  chamber  and  pier 
on  the  landward  side,  as  shown  in  figure  2. 
The  circular  crest  structure  contains  the 
ring-gate  hydraulic  chamber  which  is  7.5 
feet  in  maximum  width  with  a  mean  diam- 
eter of  60  feet  and  an  approximate  depth  of 
16  feet.  For  seating  the  gate  in  its  lowered 
position,  12  concrete  pedestals  18  inches  high 
are  constructed  at  the  flooring  at  30°  spacings 
of  the  circle.  Water  for  floating  the  gate  into 
raised  positions  is  supplied  through  an  inlet 
pipe  protected  by  a  trash-rack  structure  lo- 
cated approximately  60  feet  downstream 
from  the  control  pier.  The  nose  of  the  con- 
trol pier  was  placed  radially  adjacent  to  the 
circular  crest  at  the  side  closest  to  the  shore 
so  as  to  avoid  swirl  or  whirling  vortex  ac- 
tion of  the  water  as  it  overflowed  the  crest. 
The  figures  showing  the  spillway  in  action 
illustrate  clearly  the  radially  converging  in- 
ward flow  proving  that  no  swirl  or  vortex 
motion  is  present. 

In  order  to  prevent  negative  pressures 
where  the  inner  lip  of  the  ring  gate  protrudes 


over  the  inner  lip  of  the  hydraulic  chamber, 
an  air  duct  extending  the  full  circuit  of  the 
structure  is  formed  on  the  inward  side,  with 
8-inch  pipes  leading  from  the  ceiling  of  the 
duct  to  the  top  of  the  lip.  The  air  duct  con- 
nects with  the  air  shaft  in  the  forepart  of  the 
control  pier.  On  preliminary  designs  it  had 
been  planned  to  feed  this  air  shaft  through 
a  floor  grating  at  the  top  of  the  pier.  Later 
it  was  seen  that  this  would  constitute  a 
grave  hazard  to  the  safety  of  visitors  stand- 
ing on  the  top  of  the  pier  as  the  heavy  down 
draft  of  high  velocity  might  tend  to  draw 
them  against  the  inlet  grating  and  crush 
them.  In  avoiding  the  possibility  of  such  oc- 
currences, the  air-intake  openings  were  placed 
in  the  sides  of  the  pier.  Subsequently,  how- 
ever, the  luring  fascination  of  the  water 
swiftly  pouring  into  the  dark  abyss  in  so 
spectacular  a  fashion  proved  to  be  so  strong 
an  attraction  to  the  first  visitors  that  they 
swarmed  out  on  the  pier  nose  and  stood  up 
on  the  railings,  the  better  to  see  this  strange 
phenomenon,  and  took  so  many  risks  in  sat- 
isfying the  urge  to  look  down  into  this  en- 
trance to  a  modern  version  of  Dante's  descent 
into  the  infernal  regions  that  it  became  neces- 
sary to  enclose  the  pier  in  heavy  woven  fenc- 
ing and  so  prevent  visitors,  for  their  own 
safety,  from  gaining  access  to  It. 

In  order  to  prevent  the  formation  of  ice 
near  the  spillway  crest,  which  formation 
might  otherwise  hinder  the  operation  of  the 
gate  during  periods  of  nonoverflow,  a  system 
of  compressed  air  outlets  is  provided.  Air 
pipes  extend  to  the  top  of  the  outer  lip  of  the 
crest  structure  at  4-foot  intervals.  With  air 
bubbling  through  at  these  points,  warm  water 
is  brought  up  from  below  in  the  vicinity  of  the 
gate  and  is  kept  sufficiently  agitated  to  pre- 
vent its  freezing. 

The  inner  and  outer  lips  of  the  hydraulic 
chamber  were  reinforced  both  circumferen- 
tially  and  radially,  with  care  being  exercised 
to  balance  the  reinforcement  of  these  two  sys- 
tems.   The  forming  of  the  bell-shaped  surface 


of  the  inner  lip  required  expert  carpentry,  and 
resulted  in  one  of  the  most  perfect  curved- 
surface  jobs  the  Bureau  has  known.  Forms 
for  this  section  were  made  of  matched  %- 
by  4-inch  facing  and  were  constrvicted  en  bloc 
at  the  carpenters'  shed,  then  cut  for  placing. 
Metal-lined  panel  forms  were  used  in  the 
cylindrical  portions  below,  where  concrete  was 
placed  in  10-foot  lifts.  Concrete  was  delivered 
to  a  loading  hopper  from  the  mixing  plant 
and  from  the  hopper  to  the  forms  by  a  1-yard, 
bottom-gate  bucket  on  a  90-foot  boom  of  a 
derrick  located  midway  between  the  hopper 
and  the  shaft.  The  ring  gate  was  placed  in 
position  before  the  upper  tips  of  the  crest 
structure  were  poured,  as  shown  in  figure  3. 

Ring  Gate 

The  ring  gate  was  fabricated  in  12  circular 
erecting  segments,  each  being  16  feet  QVlg 
inches  in  length,  as  shown  In  figure  4.  It  is 
an  assemblage  of  wall,  roof,  and  bottom  plates 
%-inch  thick,  laced  vertically  at  16-foot  9^6- 
inch  intervals  constituting  the  vertical  joints 
between  segments,  as  shown  in  section  BB, 
and  braced  horizontally  at  six  intermediate 
planes  as  shown  in  the  plan  view  and  in  the 
section  AA.  Each  segment  has  a  field  splice 
about  midway  the  height  of  the  gate  as  shown 
in  section  AA.  This  splice  was  imposed  by 
transportation  limitations.  Erecting  segments 
were  joined  with  field  rivets  through  end 
stiffeners  of  adjacent  segments,  and  abutting 
skin  plates  were  field-welded  and  ground 
smooth.  Seating  shoes,  consisting  of  short 
pieces  of  21-inch  I  beams,  are  bolted  to  the 
bottom  skin  plate  on  each  side  of  the  field 
joint.  These  shoes  rest  on  the  12  concrete 
pedestals  previously  mentioned,  as  may  be 
seen  in  sections  B-B  and  D-D,  figure  5. 

The  lip  at  the  top  of  the  gate,  being  curved 
in  two  dimensions,  required  that  the  top  plates 
be  scalloped  in  conformity  with  best  shop 
practice  in  vogue  at  the  time  of  construction. 
Subsequently,  improvements  have  been  made 
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in  plate-shop  tecliiiiqne  so  that  now  It  is  pos- 
sible to  iiave  the  plates  pressed  with  the  de- 
sired currings  without  undue  difficulty  of 
shop  fabrication  or  marked  variation  in  thick- 
ness of  the  plate. 

One  of  the  most  difficult  matters  which  had 
to  be  faced  in  the  ring  gate  was  the  problem  of 
keeping  the  gate  level,  even  though  a  large 
amount  of  trash,  logs,  or  ice  become  snared  at 
one  side.  In  meeting  this  problem  an  arrange- 
ment was  devised  which  makes  it  idiysically 
impossible  for  one  side  of  the  gate  to  be  ap- 
preciably higher  than  the  other.  This  devi(« 
it  illustrated  in  figure  5.  Each  gate  shoe,  pre- 
viously mentioned,  is  equipped  at  the  bottom 
with  two  bearing  brackets  which  support 
3'^e-inch  diameter  shafts  extending  in 
both  directions  circumfercntlully  to  the 
shoe  next  removed.  These  shafts  have  geared 
rack  wheels  keyed  at  each  end.  The  twin 
track  wheels  at  each  shoe  mesh  with  vertical 
gear  racks  anchored  to  the  concrete  wail  of 
the  chamber.  With  this  arrangement,  any 
vertical  movement  at  one  shoe  Is  simultane- 
ously transmitted  by  rotation  of  the  shafts  to 
the  two  adjacent  shoes  and  so  on  around  the 
entire  circumference  of  the  gate.  The  only 
opportunity  for  lag  between  one  side  of  the 
gate  and  the  other  arises  either  from  twist  in 
the  shafts  or  from  play  between  the  gears  of 
the  wheels  and  the  gears  of  the  racks.  In  or- 
der to  minimize  the  latter  possibility  the  gears 
were  accurately  machined.  As  for  twist  in 
the  shafts,  the  amount  to  be  produced  on  a 
3'M«-lnch     diameter     cold-steel     rod,     with 


the  torques  as  exerted,  Is  exceedingly 
smalL  E^ch  year  the  gear  racks  and  leveling 
device  are  cleaned  and  coated  with  a  water- 
proof grease.  Flanges  on  the  gear-rack  wheels 
prevent  the  gate  from  rotating  in  the  chamber. 
See  enlarged  section  at  "A,"  figure  5.  Two 
guide-rollers  are  placed  at  each  30-degree 
point  on  the  circumference  at  the  top  on  the 
outside  of  the  gate  for  preventing  any  ten- 
dency of  the  gate  to  Jog  laterally. 

Spring-type  metal  seals  are  provided  at  the 
inner  and  outer  lips  of  the  hydraulic  chamber, 
and  are  arranged  so  tliat  the  seal  on  the  inner 
side  prevents  the  escaping  of  water  from  the 
hydraulic  chamber,  and  the  seal  on  the  outer 
side  prevents  entrance  of  reservoir  water  into 
the  chamber  at  this  point  These  seals  im- 
prove the  functioning  of  the  gate  when  It  is  in 
the  raised  or  nearly  raised  positions;  how- 
ever, the  performance  of  the  gate  In  this  posi- 
tion is  not  wholly  dependent  upon  the  effec- 
tiveness of  the  seals.  The  manner  of  opera- 
tion is  such  that  the  gate  will  function  even 
though  all  seals  should  become  totally  Inef- 
fective. 

The  gate  is  raised,  as  stated,  by  its  buoy- 
ancy in  displaced  water;  hence,  any  appre- 
ciable amounts  of  leakage  into  the  interior  of 
the  ring  gate  would  impair  its  operation.  It 
was  necessary  therefore  to  provide  internal 
drainage  of  the  gate.  These  drains,  shown  in 
section  "G-G,"  figure  6,  were  placed  at  four 
equal  intervals  around  the  circumference. 
Flexible-jointed  piping  was  Installed  between 
the  gate  connection  and  the  drain  outlet  con- 


nection in  the  floor  of  the  hydraulic  chamber. 
Each  year  the  drains  are  taken  apart  and 
cleaned  to  make  sure  that  all  swinging  joints 
are  free  and  not  fouled  by  rust. 

During  installation  of  the  gate  some  diffi- 
culty was  experienced  In  making  the  field 
splices  at  the  midsections  of  erecting  segments 
caused  by  bending  and  warping  of  the  walls 
while  in  transit.  F^ora  this  experience  It  w^. 
concluded  that  the  splices  might  better  ha\ ' 
been  placed  at  one  of  the  planes  of  horizontal 
ring-rib  bracing  which  could  have  been  ar- 
ranged to  provide  support  for  both  halves  of 
the  segment  at  the  plane  of  joining.  After 
installation  the  gate  was  {ested  by  fioating  it 
to  a  raised  position  as  shown  in  figure  7. 

Oate  ControU 

Operation  of  the  ring  gate  is  similar  in  gen- 
eral principle  to  that  of  the  conventional  drum 
gates  such  as  are  Installed  at  the  spillwa>  - 
at  Boulder  dam  and  are  to  be  Installed  at  tin- 
overflow  crests  of  Grand  Coulee  and  Shasta 
Dams.  There  are  two  general  phases  of  gnti 
operation ;  the  first,  in  which  the  gate  i< 
caused  to  rise  in  advance  of  a  rising  reservoir 
by  means  of  water  communicated  directly  xo 
the  hydraulic  chamber  from  the  reservoir, 
with  the  elevation  of  the  water  surface  within 
the  chamber  being  the  same  as  the  elevation 
of  the  reservoir  surface;  and  the  second 
phase,  in  which  either  the  automatic  or  haixl 
controls  are  brought  Into  play  In  a  manner  : 
to  disturb  the  balance  of  water  surface  levi 
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iijjuit.-  7.  King  gate  floated  to  raised  position  during  test. 


Figure  9-  The  glassy  smoothness  of  the  rapidly  flowing  water, 

21/2  feet  deep  over  crest  shown  in  this  picture,  as  it  starts  its 

300-foot  plunge,  is  remarkable. 


Figure  8.  Spillway  with  1 1/2-foot  depth  on  crest. 


by  druintiig  water  from  within  tlio  liydnuilic 
cbambera  faster  than  it  flowH  in,  cnnHinR  the 
surface  level  within  tho  chnnilKT  to  lower  nml 
the  gnto  to  recwlt-  even  llioiiKh  the  reservoir 
continues  to  rise. 

In  the  flmt  phnwe.  water  ix  roinmunicntiHl 
to  tho  rhnmlx'r  directly  throuKli  n  24-lnrh  inlet 
plpj",  shown  nt  the  left  of  section  A-A,  llKore 
6v  which  extends  to  nn  inlet  structure  remove<l 
domMtreflm  from  the  crest.  A  vnlvc  is  place<l 
in  line  at  the  control  chninber  so  that,  if  de- 
sired, the  itnle  can  be  checlce<l  from  risiiiK  by 
cutting  off  communication  of  wnter  to  the 
chamber. 

In  the  ctmtrol  nrrnnRement  for  the  second 
phase  of  operation,  ns  shown  in  flKiire  0,  water 
Is  drnlnetl  from  the  hydrnullc  chamber 
thronxh  two  24-Inch,  needle-type,  control 
valves  which  in  turn  are  controliiMl  by  n  system 
of  control  cabb-s  and  sh4-nve<.  either  ncmrdini: 
to  the  antntnatic  action  of  a  flont  Its-ntiMl  in 
a  well  above  the  control  chninls'r  or  by  11 
handwhe«»l  Iocate<l  on  top  of  the  pier.     Tlies*- 


Figure    10.  Spillway 
over  ring  gate  crest. 


discharging   a   very   thin   film   of  water 
The  radially  converging  flow  is  plainly 
seen  here. 


t'ontrols  are  also  interconnected  through  the 
various  sheavest  with  two  cables  attached  to 
the  ring  Rate,  so  that  a  principle  of  counterac- 
tion is  intrfxliiced  whereby  any  movement  of 
the  Elite  aiitotnatically  and  simultaneously  op. 
crates  to  op|Mis<-  such  movement,  causing  equi- 
librium of  the  control  system  to  l>e  reestab- 
lishe<l  at  suc<"«'s»lve  fresh  iswltions  of  the  gate. 
This  principle  is  explained  later. 

The  24-Inch  control  valves  for  controlling 
the  water  level  In  the  hydraulic  chamlK>r  are 
opencfl  or  ciow-d  by  means  of  pilot  valves  con- 
nected to  control  cnbles.  Thes<'  cables  extend 
upward  from  the  vah-es  and  overwind  the 
upper  or  float  .sheave,  common  to  tsith  cables, 
then  extend  downwards  and  across  to  connect 
with  the  axle  of  one  of  the  twin-gate  cable 
sheaves.  The  iip|M-r  sheave  Is  fastened  to  the 
lowvr  end  of  a  risl  which  extends  upward 
through  the  float  well  and  through  the  center 
of  the  flont  to  the  luindwheel  above.     Clamps 


shedi 


are  attachi-d  to  this  rod  at  stmie  preestablishedl 
IKiint  so  that  as  the  float  is  raised  by  wa 
conimiinicato<l  directly  from  the  reservoir, 
contacts  the  clamps  and  exerts  an  upward ' 
pull  on  tlie  float  sheave  which  In  turn  lifts 
the  pilot  valves  of  the  two  24-inch  conlrnl 
valves.  The  same  result  is  accomplished  liy 
turning  the  handwhc4>l,  serving  to  lift  the  lli'.ii 
rod.  Weights  pInctHi  on  the  control  ciiM' 
wlieri"  the  ends  conne<-t  with  the  pilot  val^' 
force  the  control  valvt-s  to  siH'k  closed  ih>-. 
tlons.  The  weight  of  these  must  be  overcome 
by  the  lift  exerted  on  the  control  rods  In  onlir 
for  the  valves  to  open. 

In  pnivlding  the  counteracting  element  ■■f 
control  two  cabU»8  which  arc  fastene<l  to  :i 
bracket  bolted  to  the  Iwttom  of  tbe  ring  g.nii' 
at  a  po\nt  near  the  control  pier,  extend  n|i- 
wani,  across  pulleys,  then  downward  to  \>c 
fastem-d  to  the  outer  rims  of  the  twin  gal<- 
cable  ."heaves. 
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Performance 

The  ring  gate  as  designed  has,  except  for 
slight  modifications  in  the  operating  controls, 
proved  entirely  satisfactory  mechanically ;  in 
fact,  it  is  possible  to  set  and  hold  the  gate 
within  0.10  foot  of  any  desired  setting  with 
the  manual  control.  During  early  operation 
slight  stiffness  was  encountered  in  the  con- 
trols making  it  desirable  to  increase  the 
weights  on  the  pilots  of  the  24-inch  control 
valves  from  60  to  106  pounds  each. 

The  automatic  controls  under  normal  con- 
ditions function  as  contemplated  in  the  de- 
sign ;  however,  the  gate  is  so  responsive  to 
fluctuations  in  reservoir  level  that,  during  high 
winds  blowing  downstream,  the  wave  action 
causes  the  float  to  rise  as  much  as  0.10  foot 
above  the  normal  elevation,  causing  the  gate 
to  lower  more  than  would  be  desired  for  the 
existing  true  reservoir  level.  In  addition  to 
this,  a  slight  change  in  depth  of  water  over 
the  crest  causes  a  considerable  change  in 
quantity  of  water  discharged.  Sudden 
changes  in  discharge  make  it  difficult  to  regu- 
late the  gates  on  canal  ditches  below.  In 
view  of  this,  the  clamp  piece  on  the  float  rod 
was  raised  so  that  the  automatic  control 
would  be  inoperative  through  a  certain  range 
of  reservoir  fluctuation  but  would  again  come 
into  play  during  high  water  so  that  safeguard 
against  overtopping  the  dam  is  provided. 

The  Owyhee  monthly  report  dated  May  5, 
1936,  reads  in  part  as  follows :  "The  spillway 
ring  gate  was  put  in  .service  for  the  first  time 
on  April  14,  and  with  a  few  minor  adjust- 


ments, was  found  to  work  perfectly.  On  this 
date  (May  5,  1936)  an  inspection  was  made  of 
the  concrete  at  the  foot  of  the  spillway  shaft, 
and  in  the  diversion  tunnel,  and  no  indications 
of  erosion  were  found.  This  was  after  ap- 
proximately 55,000  acre-feet  of  water  had 
passed  over  the  spillway.  The  maximum  flow 
over  the  spillway  during  the  month  is  esti- 
mated to  be  9,300  second-feet.  The  rush  of 
water  out  of  the  spillway  tunnel  formed  an 
eddy  which  completely  cut  out  the  small  bar 
on  which  the  inspector's  office  was  located, 
leaving  a  small  shelf  of  solid  rock  in  front 
of  the  lower  entrance  to  the  dam,  and  it  also 
washed  out  the  railroad  trestle,  and  about  300 
feet  of  the  fill  in  the  canyon  immediately  be- 
low the  dam." 

During  flows  around  1%  feet  in  depth  over 
the  crest,  the  water  falls  in  a  solid  sheet 
toward  the  center  of  the  spillway  shaft  and 
apparently  entrains  air  faster  than  it  can  be 
released  at  the  outlet  end  of  the  spillway  tun- 
nel, causing  the  air  pressure  to  build  up  un- 
til great  enough  to  "regurgitate"  or  break 
through  the  sheet  of  overflowing  water.  This 
air  comes  through  with  enough  force  to  carry 
spray  50  or  60  feet  above  the  level  of  the  gate 
crest,  as  may  be  seoii  in  fignre  8.  This  phe- 
nomenon occurs  sometimes  as  often  as  once 
every  15  seconds  and  sometimes  only  once  in 
5  minutes,  depending  vipon  the  tail-water  ele- 
vations which  are  influenced,  also  by  the 
water  released  through  needle-valve  outlets  at 
the  dam.  For  flow  less  than  above-stated, 
excess  entrained   air   is   apparently   able   to 


work  back  unhampered.  For  flows  greater 
than  the  iy2  feet  over  the  crest,  such  as  shown 
in  figure  9,  the  air  pressure  is  not  sufficient  to 
break  back  and  is  forced  out  through  the 
outlet  end.  It  is  believed  that  a  supplemental 
air  duct  could  be  readily  provided  for  air 
escape  near  the  bottom  of  the  shaft  which 
would  prevent  this  regurgitation. 

Many  of  the  features  relating  to  the  floating- 
ring  gate  and  its  controlling  mechanism  are 
believed  to  be  new  and  novel,  and  the  engi- 
neers who  evolved  and  developed  these  inven- 
tions have  entered  patent  applications  cover- 
ing these  inventions,  the  interests  of  the  Gov- 
ernment being  conserved  by  its  guaranteed 
right  of  royalty-free  use  of  these  devices  cov- 
ered under  these  patent  applications,  as  is 
made  mandatory  by  law. 
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Irrigation  History  and  Resettlement  of 

Milk  River  Project 


By  GLADYS  R.  COSTELLO,  Malta,  Montana 

{Continued  Prom  June  Issue} 


ON  those  high  "benches"  (undeveloped  ir- 
rigable land)  whose  rich  soils  produced  the 
best  grass  in  the  world,  wheat  farming  is 
iwssible  where  large-scale  operations  can  be 
carried  out  by  machinery  and  where  units  of 
800  to  2,000  acres  can  be  cropped  and  fallowed. 
Possibilities  of  the  development  of  flood  irri- 
gation make  a  few  other  areas  suitable  for 
farming  and  the  raising  of  feed  and  hay  crops. 
But,  because  of  the  vast  acreages  of  land 
fit  only  for  livestock,  it  is  safe  to  assume  that 
stockraising  will  be  one  of  the  principal  in- 
dustries of  northern  Montana  for  some  time 
to  come.  The  distance  from  markets  has  al- 
ways handicapped  both  farmers  and  stock- 
men, and  home  consumption  of  products  would 
assist  in  balancing  the  two  agricultural  pur- 
suits. If  the  stockman  can  market  a  share  of 
his  lamb  and  calf  crop  to  the  feeder  in  the 
valley  and  the  purchaser  in  turn  can  fatten 
the  animals  on  his  surplus  home-grown  feeds, 


a  good  share  of  the  adjustment  necessary  will 
be  accomplished  before  a  profit  can  be  made 
by  either  the  farmer  or  the  ranchers. 

In  other  words,  assured  crops  raised  in  the 
irrigable  valley  are  necessary  for  the  economic 
welfare  of  the  stockmen  and  the  developed 
range  lands,  where  they  can  pasture  small 
flocks  of  sheep  or  small  herds  of  beef  cattle 
during  the  summer,  are  essential  for  the  farm- 
ers whose  Irrifiatcd  lands  are  too  expensive 
for  pasture. 

By  the  end  of  the  fiscal  year  1939  the  Soil 
Conservation  Service  program  of  acquisition 
and  development  had  resulted  in  the  purchase 
of  970,199  acres  of  abandoned  cropland.  This 
land,  overgrown  with  weeds  and  fringed  sage 
and  denuded  of  topsoil  by  wind  erosion,  was 
practically  worthless  as  grazing  land  until  it 
was  reseeded,  protected  from  trespass  by  range 
stock,  and  provided  with  sufficient  stock  water 
to  make  it  usable  in  dry  seasons. 


Scattered  over  this  7,000,000-acre  project 
area,  339  range  reservoirs  were  created  by 
damming  coulees  and  providing  storage  for 
the  spring  run-off ;  35  natural  springs  and  old 
wells  were  cleaned  out  and  improved ;  59,704 
acres  of  abandoned  crop  land  were  seeded  to 
crested  wheat  grass ;  abandoned  farm  build- 
ings, old  sheds,  corrals,  and  fences  were  re- 
moved, and  dry  wells  and  cellar  holes  were 
filled  in  to  make  the  range  safe  for  stock. 
Rodents  were  eradicated  from  482,000  acres ; 
326  miles  of  line  and  boundary  fences  were 
constructed ;  nine  corral  and  dipping-vat  units 
were  located  at  central  locations  for  the  use 
of  the  stockmen ;  and  numerous  other  jobs 
such  as  the  building  of  roads,  cattle  guards, 
and,  in  cooperation  with  the  United  States 
Biological  Survey  and  the  Montana  fish  and 
game  department,  the  planting  of  adaptive 
fish  and  cover  in  some  of  the  larger  reservoirs 
was  completed.     In  time,  nature  would  have 
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South  Wagner  Community  School,  attended  at  present  by  85  children. 


restored  the  good,  iiardy  grasses  to  northern 
Montana  withont  another  period  of  drought, 
but  the  resceding  of  a  hardy  adaptive  grass 
and  the  conser\'atiou  of  water  has  accom- 
plished more  in  5  years  titan  nature  could  have 
done  in  20,  or  perhaps  would  have  been  able 
to  do  in  120  years. 

Rcttoration  of  Suhmarglnai  Range  Areas 

One  of  the  big  factors  In  restoration  of  the 
submarginal  range  areas  has  been  the  forma- 
tion of  local  cooperative  grazing  associations, 
operating  under  the  grazing  service  of  United 
States  Department  of  the  Interior.  Eleven 
such  organizations  control  practically  every 
acre  of  range  land  in  the  three  counties. 
Range  is  allotted  to  ranchers  and  stockmen 
on  a  commensurate  basis,  no  man  being 
allowed  to  summer  stock  on  the  range  unless 
he  has  the  farm  or  ranch  set-up  to  raise 
winter  feed.  These  associations  administer 
public-domain  and  soil-conservation  lands  and 
lease  State,  county,  corporate,  and  noncor- 
porate lands  for  the  use  of  members.  Such 
administration  of  the  range  will  prevent  over- 
grazing, neigbborfaood  "range  wars,"  and  en- 
able tbe  •tockmen  and  farmers  to  plan  graz- 
ing programs  so  aa  to  contribute  to  their  own 
and  the  country's  good.  It  also  definitely 
gives  preferred  use  of  public  lands  to  estab- 
lished taxpayers. 

The  purchase  of  almost  a  million  acres  of 
submarginal  lami  In  ItitlliiiN,  Blaine,  and 
Valley  Counties  displaced  1)01  farm  families 
who  bad  been  clinging  prctNirlously  to  the 
borderline  between  making  a  living  and  tx-lng 
dei)eodent  upon  Government  loans  of  various 
kinds.  SUtlstlcs  on  relief  intlicatc  that  the 
majority  of  tbe  displace*!  famu'ra  bad  ceased 
to  cling  to  the  borderline  but  had  definitely 
slipped  off  on  the  relief  side. 

The  Farm  Security  Administration,  whose 
prcjcct  coincided  with  that  of  tbe  Soil  Con- 
serration  Service  project,  attempted  to  re- 
settle as  nuiny  h  poadble  of  these  families 


on  irrigable  lauds  in  the  Milk  Itiver  Valley. 
Some  18,143  acres  of  irrigable  land  had  been 
purchased  In  the  valley,  and  after  subdivision 
into  units  varying  in  size  from  80  to  160  acres, 
a  liinitetl  number  of  families  could  be  re- 
located. 

Many  of  these  901  families,  however,  had 
sold  their  submarginal  land  to  the  Government 
and  thus  were  enabled  to  iinance  their  own 
resettlement  either  in  other  parts  of  the  State, 
or  in  other  States.  Others  were  eligible  for 
old-age  pensions.  Some  found  work  in  the 
towns  and  villages  and  abandoned  farming  as 
un  occupation  and  still  others  drifted  into  the 
furm-labor  class.  During  the  transition 
period  they  were  able  to  support  their  families 
by  the  work  programs  of  the  two  Government 
agencies. 

Sub<livl8ioD  of  the  purchased  Irrigable  lands 
into  132  farm  units  and  31  family  subsistence 
units  was  possible. 

Selection  of  families  was  painstaking. 
Primarily  a  family,  to  come  under  class  A  re- 
quirement for  resettlement,  must  have  sold 
dry  land  or  been  a  tenant  on  purchased 
Irrigable  land.  Character,  reputation,  age, 
and  adaptability  were  all  taken  into  con- 
sideration. 

Project  Development 

As  most  of  the  purchased  Irrigable  land 
was  In  an  undeveloped  state,  except  for  main 
irrigation  ditches,  the  Intensive  development 
of  this  land  for  maximum  eflJcioncy  was  per- 
haps the  most  Important  Job  In  coimection 
with  the  rcs<'ttlement  of  the  former  dry-land 
farmers.  Approximately  814  acres  out  of  a 
IS.OOO-acre  maximum  were  In  production  In 
1030,  while  11,757  acres  wUl  be  cropped  in 
1040.  This  flgurc  represents  the  wcll-dcvel- 
ope<l  Irrigable  acrciigc  ond  does  not  take  into 
consideration  the  timber  and  pa.xture  lands. 
Development  of  tlie  land  has  consisted  of 
leveling  and  draining  the  11,707  acres,  agrl- 
cnltural   development   of   an   additional   601 


acres;  construction  of  73  miles  of  fence,  01 
miles  of  irrigation  ditches,  44  miles  of  drains, 
15  miles  of  roads,  8  bridges,  18  river  struc- 
tures, and  thousands  of  feet  of  irrigation  cul- 
verts, and  flumes,  as  well  as  the  Installation  of 
such  structures  as  turn-outs,  checks,  drops, 
and  division  boxes. 

Modern   farm  homes  were  constructed  on 
the  South  Waguer  acreage  and  the  first  pur- 
chased area   was  approved.    In  addition   to 
houses,    barns,    poultry    houses,    farmstead 
fences,  and  roads  were  constructed.     Houses 
on  the  remaining  units  were  lower  in  cost  and 
less    modern    but    very    desirable    for    farm 
houses,  being  warmer,  roomier  and  more  cou-  ' 
venleut  than  the  average  farm  home  in  this  i 
t-ection  of  the  country.     Good  farm  buildings,  j 
roads,  and  fences  were  provided.  | 

Tlie  family  subsistence  tracts,  which  vary  ] 
from  1  to  5  acres,  are  an  important  part  of] 
irrigable  land  development  on  the  Milk  River-  j 
northern  Montana  project.    These  small 
tracts,  upon  which  good  houses,  small  barns, 
garages,  and  chicken  houses  have  been  coii- 
structe<l,  are  designed  for  farm  laborers  and 
heads  of  families   who   have   some   employ- 
ment.   A  low  rental  la  charged  for  the  house 
and  land,  and  much  of  the  family  living  can 
be  obtained  from  the  small  feed  plot,  garden,  : 
a   cow,   chickens,   and   a   few   pigs.    I'roject  ' 
Manager   H.   L.   Lantz  regards   them   as   an 
integral  part  of  the  entire  program  because 
they  serve  as  stepping  stones  up  and  down, 
to  and  from  larger  units. 

Tico  Clastet  of  Farm  OJiciU*  i 

There  are  two  classes  of  farm  clients,  lease 
clients,  and  lease  and  purchase  clients.    The 
former  lease  developed  farm  units  from  tli-' 
Government  on  a  crop  share  basis,  paying  ihc 
expenses  of  planting,  cultivating,  and  harvest- 
ing, while  the  Government  pays  to  the  coun- 
ties the  equivalent  of  taxes  as  well  as  the  ir- 
rigation charges.    Lease  and  purchase  cliri"-' 
are  buying  their  developed  units  at  the  . 
praised  possible  productive  value  on  a  40-.v(  r 
contract  bearing  3  percent  Interest.    The  lU 
ent  pays  4%  percent  of  the  appraised  p'v 
as  Interest  and  annual  payment,  as  well 
the  taxes,  water  charges,  insurance,  and  up- 
keep.   At  this  rate  a  farm  valued  at  17.000 
will  require  an  annual  payment  to  the  Guv- 
ernment  of  about  $300. 

The  Farm  Security  project  ofllce  at  Malta  ! 
has  applications  on  file  from  hundreds  of  dry-  \ 
land  farmers  now  living  within  the  urea  who  : 
desire  resettlement  on  Irrigable  farm   unil^. 
but  because  there  Is  no  money  for  the  pur- 
chase of  Irrigable  land,  Its  development,  and 
the  construction  of  bouses  and  other  build-  ■ 
Ings,    the    Farm    Security    Administration   is  j 
without  power  to  assist  them.  ' 

Un  the  other  hand.  It  Is  estimated  tbiK 
are  between  60,000  and  60,000  acres  of  un-  , 
developed  land  under  gravity  Irrigation  or  | 
with  less  than  a  20-foot  lift  for  pumping  ; 
from  Milk  Klver  that  could  be  purchas*^!  for  : 
lesH  than  |20  per  acre.    Recent  surveys  show  j 
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also  that  approximately  300,000  acres  of  good 
lands  can  be  developed  for  irrigation  from 
the  Fort  Peck  Reservoir.  The  problem  is  to 
get  the  lands  under  the  control  of  some  Fed- 
eral agency  where  legislation  would  permit 
their  development  and  sale  to  destitute  fami- 
lies who  should  be  devoting  their  time  and 
energy  toward  making  themselves  self-sup- 
porting rather  than  in  trying  to  get  more 
relief  and  assistance  from  a  benevolent  gov- 
ernment to  enable  them  to  remain  on  sub- 
marginal  dry  land  in  the  hopes  of  a  better 
crop  next  year. 

The  irrigable  land  in  northern  Montana 
should  be  purchased  and  developed  by  the 
Government  for  resettlement  by  worthy  fami- 
lies now  living  on  submarginal  dry  land. 
The  development  of  the  South  Wagner  com- 
munity, where  24  families  are  now  residing 
on  land  once  owned  by  three  individuals, 
proves  conclusively  that  resettlement  has  not 
only  benefited  the  farmers  themselves  but 
the  community  and  the  county.  Farmers  in 
the  South  Wagner  community  have  consist- 
ently raised  larger  beet  tonnages  per  acre 
than  farmers  in  older  communities  and  have 
made  as  good  a  showing  with  other  crops. 
This  In  spite  of  the  fact  that  a  few  years 
ago  most  of  the  land  they  now  farm  was 
covered  with  rose  brush  and  buck  brush  and 
used  only  for  seasonal  pasture,  and  despite 
the  fact  that  the  majority  of  the  farmers 
were  unfamiliar  with  irrigation  farming 
methods,  which  differ  greatly  from  dry-land 
methods. 

It  would  appear  from  a  casual  glance  that 
purchase  of  approximately  a  million  acres  of 
submarginal  dry  land  and  th<e  reseeding  of 
some  G0,000  acres  of  it  to  crested  wheat  grass 
would  provide  grazing  for  a  lot  of  cows  and 
great  flocks  of  sheep.  But  this  is  not  ex- 
actly so.  In  the  first  place,  range  experts 
agree  it  takes  640  acres  to  provide  grass  for 
16  head  of  cattle  or  80  head  of  sheep  for 
the  8-month's  grazing  period.  At  this  rate, 
then,  additional  new  range  has  been  provided 
for  1,500  head  of  cattle  or  7,500  head  of 
sheep. 

Considering  that  there  are  still  some 
302,000  acres  of  submarginal  land  which 
should,  according  to  soil  conservation  studies, 
be  purchased  and  that  there  are  72,420  acres 
of  abandoned  crop  land,  which  should  be  re- 
seeded,  in  this  acreage,  It  is  evident  that  the 
purchase  and  development  of  submarginal 
land  for  grazing  purposes  is  by  no  means 
completed  in  the  Milk  River-northern  Mon- 
tana project  area. 

Before  the  agricultural  problems  of  the 
three  counties  which  make  up  the  Milk 
River-northern  Montana  farm  security  and 
soil  conservation  projects  are  adjusted,  each 
farm  and  each  community  must  be  put  to  its 
best  use. 

Ranchers  and  farmers  located  on  creek 
and  river  bottoms  where  they  can  raise  win- 
ter feed  must  be  assured  enough  summer 
range  for  an  economic  set-up.  This  range 
nuist  be  protected  from  overgrazing  and  tres- 


Family  subsistence  units  on  Milk  River  project  farms. 


pass  by  such  organizations  as  cooperative 
grazing  associations.  In  the  wheat  farming 
districts,  where  mechanization  of  farming 
methods  has  been  successful,  the  farmers 
must  be  assured  sufficient  acreage  for  eco- 
nomic farming.  In  the  irrigable  valleys  and 
wherever  flood  irrigation  is  possible  every 
acre  must  be  put  Into  winter  feed  production. 


In  these  latter  valleys  the  farming  popula- 
tion of  the  counties  will  be  concentrated  and 
here,  by  the  very  fact  of  this  concentration, 
standards  of  living  will  rise.  Better  schools 
will  be  possible,  electrification  of  farms  will 
result,  and  not  only  the  farm  population  but 
the  urban  population  will  benefit  from  an 
economically  adjusted  agriculture. 


Visitors  to  All- American  Canal 
and  Gila  Projects 


ON  Saturday,  April  20,  1940,  the  AU-Amerlcan 
Canal  and  Gila  projects  were  visited  by  a 
group  of  17  engineers  and  citizens  represent- 
ing the  Water  and  Power  Committee  of  the 
IjOs  Angeles  Chamber  of  Commerce.  They 
were  met  and  greeted  at  the  Barbara  Worth 
Hotel  in  El  Centro  by  the  construction  engi- 
neer and  three  of  his  assistants  and  the  no- 
table visitors  were  then  personally  conducted 
on  an  all-day  tour  of  inspection  of  the  irriga- 
tion works  In  this  vicinity. 

Starting  from  the  hotel,  the  party  proceeded 
through  the  lush  green  fields  of  Imperial  Val- 
ley's irrigated  section,  to  emerge  onto  the  vir- 
gin desert  of  the  East  Mesa.  Here,  ample 
opportunity  was  given  the  group  to  visualize 
the  prodigious  future  this  now  unwatered  ter- 
ritory will  enjoy.  Before  continuing  to  Yuma, 
a  side  trip  was  made  to  the  Imperial  Dam  and 
desilting  works  on  the  Colorado  River  north- 
east of  Yuma.  These  interesting  features  of 
the  twin  projects  were  explained  and  in- 
spected. Following  a  demonstration  of  gate 
operation  at  the  Gila  project  headworks,  the 
party  adjourned  to  the  San  Carlos  Hotel  in 
Yuma,  to  jMirticipate  in  a  complimentary  In- 
formal luncheon  arranged  by  Yuma's  ener- 
getic Cliamber  of  Commerce. 


On  the  return  journey  to  El  Centro,  the  en- 
gineers in  the  party  were  particularly 
interested  in  the  provisions  being  made  to  de- 
velop potential  hydroelectric  power  along  the 
route  of  the  AU-Araierican  Canal.  Stops  were 
accordingly  made  at  three  of  the  five  drops  so 
that  this  phase  could  be  viewed  at  first  hand. 
A  stop  at  the  spectacular  New  River  siphon 
near  Calexico  completed  an  absorbing  and  in- 
formative trip  for  the  visitors  from  the  Cali- 
fornia city. 

The  members  of  the  party  as  sliown  in  the 
accompanying  group  were,  left  to  right : 

L.  E.  Cramer,  Bureau  of  Reclamation, 
Yuma,  Arizona ;  Gordon  W.  Manly,  Bureau  of 
Reclamation,  Yuma ;  R.  R.  Robertson,  engineer 
of  construction.  Bureau  of  Power  and  Light, 
City  of  Los  Angeles ;  Harry  Caldwell,  engineer 
of  distribution.  Bureau  of  Power  and  Light, 
City  of  Los  Angeles ;  Geo.  H.  Cecil,  secretary, 
Water  and  Power  Commission ;  Jack  Perry, 
assistant  to  president  and  general  manager, 
Pierce  Bros.  Funeral  Directors;  A.  A.  Ander- 
son, chief  clerk.  Housing  Authority,  county  of 
Los  Angeles  (formerly  first  chief  engineer. 
Imperial  Irrigation  District.  Made  first  sur- 
veys of  All- American  Canal  in  1913-15)  ;  B.  R. 
Northmore,    president.    Building   and    Safety 
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Commission,  City  of  Loe  Angeles ;  D.  H.  Fry, 
rice  president.  Union  Ice  Co. ;  A.  R.  Arlcdge, 
aiwistant  civil  engineer  and  vice  president.  Re- 
tirement Board  of  Bareau  of  Power  and  Light, 
City  of  Ix>s  Augeles;  N.  B.  Ilinson,  chief  engi- 
neer. Southern  California  Edison  Co. ;  Mrs. 
Hlnson ;  Joseph  Jensen,  chairman.  Water  and 
Power  Committee  and  chief  petroleum  engi- 
neer. Tidewater  Associated  Oil  Co. ;  Mrs.  W.  L. 
Cluidwick ;  W.  L.  Chadwick,  civil  engineer. 
Southern  Ciilifornia  Edison  Co. ;  A.  R.  Jaquilh, 
owner  Leighton  Hotel ;  Frnuk  Simpson,  owner 
Savoy  Hotel,  Los  Angeles,  and  grape  grower, 
Coachella  Valley,  aged  85,  "youngest"  mem- 
ber of  ]>arty;  Ira  Dye,  assistant  to  general 
sales  manager,  I'nciflc  Portland  Cement  Co., 
San  Francisco;  L.  C.  Mott,  secretary,  Minlrg 
Conunlttec;  L.  J.  Foster,  construction  engi- 
neer, Bureau  of  Reclnnmtion,  Tiuna ;  Jim  A. 
Maltby,  Bureau  of  Reclamatiun,  Yuma ;  J.  K. 
Rofarer,  Bureau  of  Reclamation,  Tuma. 


Visitors  to  All-American  Canal. 


Great  Plains  Program  Includes  Construction 

of  Buford-Trenton  Project 


CONSTRUCnOX  under  the  Great  Plains 
Program  was  started  May  6,  IfrlO,  by  the 
calling  of  4.">  Wl'A  laborers  and  carpenters  to 
the  Buford-Trenton  project,  North  Dakota,  to 
build  shotw,  a  wareliou.s<>,  and  a  cnnip.  The 
project,  located  in  Williams  County,  N.  Dak., 
north  of  the  Missouri  Ulver  at  the  con- 
fluence of  the  Vellowstonc  and  Missouri  Riv- 
ers, is  the  first  of  a  number  of  Irrigation 
projects  in  the  Great  Plains  dust  bowl  to  lie 
iised  for  resettlement  of  the  drouth  stricken 
dry-lan<l  farmer. 

The  proJ«!ct  is  made  feasible  by  the  com- 
bination of  the  activities  of  three  Govern- 
ment agencies.  The  Bureau  of  ICeclamation. 
Department  of  the  Interior,  will  function  as 
the  constnictlon  agency  and  sponsor  of  the 
project,  constructing  the  immping  plants, 
dams,  canal  and  drainage  systems,  and  all 
related  structures.  The  Farm  Security  Ad- 
ministration, Department  of  Agriculture,  will 
purchase  and  clear  and  level  llit-  land,  furnish 
clients  for  res<-tlleDient,  and  o|i«rate  the 
project  after  the  constriii-tlon  Is  <-omplete<l. 
The  Work  ProJ«ts  Administration  will  fur- 
nish the  labor  for  construction  under  the  di- 
rection of  the  Bureau  of  l{<-<-liimatlon  mi- 
Kineerlng  forc-e.  Tlie  National  Resourct-s 
Planning  Board  asslHte*!  In  the  planning,  and 
the  project  was  approved  by  the  Northern 
Gn-nt  Plains  Committee. 

Tlien-  an»  n>M>ut  I'l.flTMl  acres  of  land  under 
the  proJe<1  of  whl«h  approxiniiitely  l.'l,*N» 
acres  nn'  cUismmI  as  Irrigable.  To  suiiply 
water  to  this  area  will  n-ipilre  a  2t0  sec-ond- 
loot.  eliTtrlc-|siwer«-<|  puniphiK  plant  with 
a  80-fonl  pumping  lift,   kirated  on  the  Mln- 


sourl  River  about  1V4  miles  west  of  the 
confluence  of  the  Yellowstone  and  Missouri 
Rivers,  15  miles  of  main  canal  Hue,  20 
miles  of  laterals,  20  miles  of  drains,  4  miles 
of  power  transmiK.sion  supply  line  and  various 
related   structures.     There   are  no   difilcult 

Parley    Neeley    (right)     and   Jarnes    A. 

Callan,  field  engineer,  discuss  first  day's 

worK  on  project. 


engineering  problems  expected  except  possibly 
the  locution  of  a  suitable  foundation  for  tlie 
l)umping  plant. 

Tlie  totiil  cost  of  the  project  Is  estimated 
as  $1  ..500,000,  of  which  $870,000  is  to  be  al- 
lotted from  Wl'A  funds  to  pay  for  the  WPA 
labor  use<l  on  the  Job.  The  remaining 
$«J30,000  will  be  drawn  from  the  $5,000,000 
Item  under  the  liKfiJ-IO  Interior  Depjirtnieiit 
.\ct  for  Water  Conservation  and  Utility  Proj- 
ects, and  is  the  amount  chargeable  against 
the  land  as  reimbursable  construction  c<»i^. 

The  period  required  for  construction  i^ 
de|)endeut  uiK>n  the  availability  of  WI'.V 
laltor,  but  it  is  antlciimltHi  that  water  will 
Ik*  delivered  to  part  of  the  art'a  in  the  sum- 
mer of  1942  and  that  all  construction  will 
lie  complete<i  by  the  summer  of  1943. 

Employment  for  the  project  will  be  made 
through  the  Work  Projects  Administration  '. 
in  accordunw!  with  existing  n'gulatlons. 
Four  hundrctl  men  are  to  be  assignetl  to  the 
proJe<-t.  This  will  necessitate  establishing  u 
100-man  camp  and  trans|Mirtation  will  lie 
furnislKtl  the  remaining  300  men  to  and 
from  Williston,  N.  Dak. 

Projt-cts  of  the  Bufonl-Trentwi  type  require 
n  large  |iercent  of  skilled  and  Intermediate 
cinssillcallons.  Classl flea t Ions  such  as  tractor 
and  carryall  o|M'rators,  dragline  o|>crator8 
and  oilers,  concrete  sttM'l  workers.  cari>enii  i 
end  other  skills  are  made  from  the  men  . 
fclgne«l,  providing  nn  opisirtiuilty  to  learn 
trades   they  otherwise  would  not  have. 

The  area  In  which  the  project  Is  locatc<l 
alHiunds  In  early  American  exploration  his- 
tory.   Lewis  and  Chirk  camped  In  1800  at  aj 
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upper:   First   men    assigned  to  Buford- 

Trenton  project  at  warehouse  site  near 

Trenton,  N.  Dak. 

Lower:  Parley  R.  Neeley,  Resident  En- 
gineer (extreme  left) ,  instructs  workers. 

point  now  known  as  Fort  Union,  which  was 
one  of  the  early  trading  posts  on  the  Missouri 
Kiver  from  1S28  to  1867.  The  site  of  the  old 
Fort  Union  is  about  a  half  mile  west  of  the 
proposed  pumping  plant  site  for  the  project. 
Fort  Buford  which  was  established  in  1867 
and  abandoned  in  1895,  is  located  at  the 
mouth  of  the  Yellowstone  River  and  served  as 
a  trading  center  for  the  Yellowstone  Valley. 
This  fort  was  an  important  military  post 
during  the  period  of  the  Indian  wars  in  the 
upper  Missouri  country. 

Early  modern  American  irrigation  history 
is  still  represented  by  the  pumping  plant 
building,  which  is  in  a  good  state  of  preserva- 
tion, standing  as  a  monument  and  reminder 
of  the  old  Buford-Trenton  Irrigation  project, 
one  of  the  first  reclamation  pumping  projects. 
Its  failure  was  mostly  due  to  the  indifference 
of  dry-land  farmers  to  irrigation  and  a  suc- 
cession of  wet  years  followed  completion  of 
the  irrigation  works. 

Projects  of  the  Buford-Trenton  type  are 
urgently  needed  in  the  Great  Plains  area  to 
stabilize  the  agricultural  and  livestock  in- 
dustries. They  will  provide  permanent 
homes  and  employment  for  hundreds  of 
drought  victims  as  well  as  add  to  the  na- 
tional wealth. 

Schedule  of  Irrigation  Conventions 

THE  National  Reclamation  Association  will 
hold  its  ninth  annual  convention  in  Great 
Falls,  Mont.,  September  24-26.  The  program 
will  Include  addresses  by  a  number  of  na- 
tionally known  men.  Proceedings  of  the 
meeting  will  appear  in  the  October  issue  of 
tlie  ERA. 

The  Federal  Irrigation  Congress  will  meet 
at  Boi.se,  Idaho,  September  16-17  and  it  is 
exijected  that  the  meeting  will  be  attended  by 
Bureau  of  Reclamation  officials. 

The  Oregon  Reclamation  Congress  is  sched- 
uled to  meet  in  Oregon,  October  28-29.  Ses- 
sions are  planned  covering  operation  and 
maintenance,  economic  use  of  water  on  the 
farm,  and  permanent  irrigation  agriculture. 
A  field  trip  is  to  be  included. 

On  December  5-6  the  Washington  Irriga- 
tion Institute  will  hold  its  1940  meeting  in 
Pasco,  Wash.,  the  institute  having  accepted 
the  joint  invitation  extended  some  time  ago 
by  the  Kennewick  and  Pasco  communities. 

At  the  contemplated  meeting,  development 
of  the  Columbia  Basin  project  and  the  find- 
ings and  investigations  at  the  Prosser  branch 
irrigation  experiment  station,  as  well  as  the 
problems  of  soil  conservation,  will  be  given 
esjjccial  attention. 

John  S.  Moore,  superintendent  of  the 
Yakima  project,  is  president  of  tlie  institute. 


A,  S.  A.  E,  Holds  Annual  Meeting 


THE  American  Society  of  Agricultural  Engi- 
neers held  its  thirty-fourth  annual  meeting 
at  Pennsylvania  State  College  June  17-20. 
Among  other  addresses  delivered  at  the  con- 
vention, the  following  are  of  special  interest : 

Developments  in  Runoff  Investigations  in  the 
Northeast  Region — Harold  W.  Hobbs,  proj- 
ect supervisor.  United  States  Soil  Conser- 
vation Service. 

Principles  of  Tile  Drainage — J.  R.  Haswell,  ex- 
tension agricultural  engineer,  Pennsylvania 
State  College. 

A  Graphical  Method  for  Direct  Determination 
of  Channel  Dimensions  Required  for  Se- 
lected Velocity  and  Discharge  Capacity,  with 
Various  Gradients  and  Roughness  Condi- 
tions— R.  B.  Hickok,  project  supervisor. 
United  States  Soil  Conservation  Service. 

The  Cooperation  of  Industry  and  Government 


in  the  Advancement  of  Rural  Housing  and 
Farm  Building — Dr.  M.  L.  Wilson,  director 
of  extension.  United  States  Department  of 
Agriculture. 

Soil  and  Water  Conservation  Problems  in  the 
Northeastern  States — Dr.  John  P.  Jones,  re- 
gional conservator  (Region  1),  United 
States  Soil  Conservation  Service. 

The  Relation  of  Raindrop  Size  to  Erosion  and 
Infiltration — J.  Otis  Laws,  assistant  soil 
conservationist.  United  States  Soil  Conser- 
vation Service. 

The  Place  of  Farm  Buildings  in  the  Land  Use 
Program — Ghidwin  Young,  regional  repre- 
sentative. United  States  Bureau  of  Agricul- 
tural Economics. 

A  New  Method  for  determining  an  Index  of 
Supplemental  Irrigation  Based  on  Rain- 
fall— F.  E.  Staebner,  drainage  engineer, 
United  States  Bureau  of  Plant  Industry. 
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Farm  and  Home  Opportunities 


[Sm  Note  at  oloM  of  liitings] 


Tucumcari  Project,  New  Mexico 


Belle  Fourche  Project,  South  Dakota — Continued 
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C.  O.  Bcrcer.  IS  Boatb  3d  St., 
TnainKiari.  N.  Max. 

IS.117.40;  H  down.  Bal- 
aooe 00  termi  at  8  pereeot. 
Mn.  C.  C.  Befier,  29  South 
Id  St.,  Tucumcari,  N.  Mex.     j 

«,«».    Caah  pnienwl.  but  , 
wsold  aoeept  M  doira;  bal- 
aooe aqoal  pajnaol*  \%  each 
year  at  7  paremt.   W.  M.  | 
CooKar,  ToouDeHl,  N.  Mex. 

It  per  ao«.    Tenni  If  da- 
red.   M.  M.  Dale.  Box  lORl, 
Borcer,  Tex. 


Divided  op  to  18  «V«cie 
tiaeta  ramrtoc  In  price  from 
t231.80toRM3.80. 

Divided  up  In  8  40«n  traotx 
and  1  10«cre  tract  Adjacent 
to  propoaed  canal  line.  Can 
five  warranty  deed. 

Divided  up  b]  7  404cre  tract* 
and  1  30«cre  tract.  WeU 
adapted  to  dlrenifled  farmhig. 
dtooe  booae;  fenced;  well.      >> 


DivMwl 

tract*. 


up    In    1   «Vaoi8 


Belle  Fourche  Project,  South  Dakota 


Deaeriptloa 


BUM.  IJOarrv*.  inn  Seen* 
lrrlfaM<>,  1  mik  (mm  Snnll, 
8.  Uak.,  00  a  Fedwal  bicb- 
way,  aloy  aail,  lopo(>apbr 
hval  toitaep. 


Price  and  owner 


Remarlis 


Deaciiption 


turn-,  M  dewa.  balaoca  oo 
tarn*  to  ba  anaofed.  pnr- 
cbaaar  moat  aflmn*  tl,MIO 
SlaU  loao,  10  yean,  at  8  par- 
ent la  addttloo  to  prioe  o( 
nm.  t.  C.  Coaa&r,  m 
Brtdie  St.,  Briibtoo.  Colo. 


NMNWW  sec.  32,  T.  8  N., 
R.  7  eT,  BHM,  80  acres,  73.8 
acre*  irrimble.  4H  milea  eait 
of  Vale,  S.  Dak.,  on  mala 
country  road,  sandy  loam 
soil,  level  to  gently  slopiof. 

Lot*  3  and  4.  sec.  9.  T.  7  N., 
R.  7  K..  Meade  County. 

NHSEW  see.  31,  T.  8  N., 
R.  7  JL  ^«NWkC  sec  33,  T. 
8  N.,  R.  7  K.,  BHM,  Butta 
County. 

3W  acres.  203  acre*  M- 
nbla,  4H  mite*  cMt  of  Vale, 
8.  Dak.,  on  main  county 
road,  aandy  loam  soil,  level 
toinpiof. 

railroad  rlcbt.of-way,  total 
IStJI  acrea,  143  acre*  Irri- 
table, 7H  miles  weet  of  eon- 
munity  of  Vale.  8.  Dak., 
adjoining  Bute  naveM 
higbway.  All  leva!  land, 
sandy  loam  soil. 

17.T.8^CR■8K.,  BHM, 
UB  aeras,  10.3  aorss  now  no- 
dsr  Mntioo.  14.8  acsa*  sas- 
paodsdasdaaKlaad.  WUl 
need  additional  dralaats  oar- 
rsetion.  Chtv  soil,  aamly 
rioptas.  Adjoins  iraveled 
eouaty  road 


Price  and  owner 


t4A>0;  81,000  oaab,  balance 
8  vears  at  8  pereeot.  W.  H. 
Thrall,  748  Wlsoooxin  Ave., 
SW.,  Bmon,  8.  Dak. 


tlO.OOO;  H  cash,  balance  5 
annual  installments  at  8  per- 
cent. Union  Bond  and  Mort- 
(age  Co.,  Davenport,  Iowa. 


13,800;  H  cash,  balaooe  on 
suitable  terms.  C.  E.  Matte- 
sen,  Penoey  Parms,  Pla. 


t800  oaah.    August  Welper, 
Amhurat.  Colo. 


Remarks 


4-room  hotMe.  barn,  granary, 
ben  liouse.  20  acres  in  alfalfa, 
I  mile  from  beet  dump,  1  mile 
from  cburch,  it  mile  fnm  coun- 
try school. 


7.room  house,  borae  and  oow 
bam,  sheep  shntl,  machine 
shed,  40  aorsa  In  aUUla,  3  mi  lei 
woven  wire  (anoa.  Laod  in 
sea  8  Id  gtaas  oot  developed  lor 
irrigation.  Small  area  will 
need  drainaie  corraotioo.  1 
SIHwre  tract*  in  good  produo- 


4-fDom  house,  well,  dstere, 
granary,  sheds,  wlodbreak  of 
native  trsaa,  sugar  beet  dump 
ootbakrm. 


7-foom   house,    IH   - 
stable  and  shads.    AU  L 
Iocs  oaed  noondltlonlai. 
aers  traot  lie*  above  l^~ 


S-raoo  bouse,  (Istem,  subla, 
bast    leodar's    boose,    place 

largsly    Isoead    with    woven  Nora.— This  f<-atufv  was  Inaugiiralfd  In  the  Mardt  Issus,  and,  as  thefvin  .dialed.  (*«  ftu  | 

wlia,  about  M  tha  farm  la  na-  tfUtt  *r«  nt>)rel  l»  nHfiaHlon,  at  tlu  fiu/raa  ^itseteasaUan  raaaat  um4afkt  Ulifaat,  and  t 

ttv*  pastuta,  oUiar  balf  deval-  6*  rssaaasW*  /or  ikt  tcnraet  of  nvrt—mtMmi  wmtt.    lotssaMad  psnooa  ahould  rommun 

opadaodprododacoropa.  dkast  la  aecordiince  with  the  intannatloo  glvso. 
••■ai  slMnrn  uq  the  insiilr  of  tba  t 


ba  dcared  through  | 
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Transmission  Lines  on  the  Parker 
Dam  Power  Project 

By  ALLEN  MATTISON,  Division  Engineer 


THK  Parker  Dam  power  project,  now  well 
under  way  by  the  Bureau  of  Reclamation,  will 
be  of  benefit,  directly  or  indirectly,  to  every 
porson  living  on  the  Salt  River  and  Gila  Rec- 
Ijimation  projects  in  Arizona.  Therefore, 
progress  of  the  development  is  being  followed 
with  active  interest  by  Arizonians  in  all  walks 
of  life.  Perhaps  most  keenly  interested  of  all 
are  the  farmers,  because  water  pumped  by  the 
electricity  generated  at  the  Parker  Dam 
power  plant  will  make  possible  the  develop- 
ment of  the  Gila  project  and  furnish  addi- 
tional power  for  pumping  irrigation  water  on 
the  Salt  River  project.  In  fact,  the  Salt 
River  project  has  already  begun  to  derive 
benefits  from  the  completion  of  the  first  unit 
to  be  constructed — the  Parker  Dam-Phoenix 
transmission  line  which,  together  with  the 
Parker  Dam-Blaisdell  transmission  line,  is  the 
subject  of  this  article. 


About  a  year  ago,  it  began  to  be  apparent 
that  the  Salt  River  Valley  was  facing  an  un- 
precedented water  shortage  unless  more  elec- 
tric power  could  be  had  for  pumping.  The 
lack  of  run-off  to  replenish  the  seriously  de- 
pleted reservoirs  of  the  project  not  only 
caused  a  water  shortage  for  irrigation,  but  be- 
cause a  large  part  of  the  electricity  for  the 
valley  is  manufactured  by  water  power, 
caused  a  power  shortage  as  well.  In  effect  a 
vicious  circle — no  water,  no  electricity — no 
electricity,  no  wrater. 

It  so  happened  that  two  of  the  largest  cus- 
tomers for  Parker  Dam  power  were  the  Salt 
River  Valley  Water  Users'  Association  and 
the  Central  Arizona  Light  and  Power  Co. 
Also,  by  fortunate  ciri'umstance,  there  was 
available  at  the  Gene  substation  of  the  Metro- 
politan Water  District  of  Southern  California, 
near  Parker  Dam,  a  supply  of  electric  power 


from  Boulder  Dam.  The  missing  link  was  140 
miles  of  161,0()0-volt  transmission  line  between 
Parker  Dam  and  Phoenix  which  was  being  de- 
signed by  the  Denver  office  of  the  Bureau  in 
anticipation  of  the  completed  power  house. 
This  combination  of  circumstances  made  it 
advisable  to  rush  the  construction  of  the 
transmission  line  and  complete  it  ahead  of 
other  units  of  the  project  in  order  to  bring 
Boulder  Dam  power  to  the  Salt  River  project 
under  the  terms  of  an  interim  contract  be- 
tween the  United  States  and  the  Salt  River 
Valley  Water  Users'  Association.  In  fact, 
location  of  the  transmission  line  was  begun 
early  in  1939  by  survey  parties  from  the  Salt 
River  project  even  before  the  creation  of  the 
Parker  Dam  power  project. 

The  transmission  line  is  commonly  known 
as  wood  pole  H-frame  construction.  That  is, 
each  structure  consists  of  twv)  western  red 


The  Blaisdell  line  crossing  the  Colorado. 
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cedar  poles  set  17  feet  apart  and  supporting 
ft  cross  arm  34  feet  8  inches  long  from 
which  is  suspended  the  copper  conductors. 
Although  the  poles  vary  from  45  to  75  feet  in 
length,  the  majority  of  them  are  00  feet  long 
and  are  set  8  feet  in  the  ground.  The  aver- 
age span  is  035  feet  and  the  longest  span 
1,900  feet.  The  cross  arms  consist  of  two 
•1-inch  by  12-foot  surfaced  Douglas  Fir  planks 
bolted  together,  one  on  each  side  of  the 
poles.  From  these  cross  arms  the  conductor 
Is  suspended  by  strings  of  disk  Insulators 
with  11  units  per  string. 

Nearly  4  million  pounds  of  copper  went  into 
the  manufacture  of  comluctor  for  the  2  lines 
and  it  weighs  approximately  1  pound  per  foot. 
In  order  to  reduce  line  losses  and  permit  more 
efficient  operation,  the  conductors  are  hollow. 
The  construction  Is  accomplished  by  wrapping 
12  strands  of  wire  around  a  small  twi8te<I 
I-beam  of  copper.  The  flnislie*!  product  is 
three-fourths  of  an  Inch  in  diameter.  Hollow 
conductor  of  this  and   similar  types  Is  be- 


coming quite  common  for  use  on  transmission 
lines  of  high  voltage  and  large  capucity. 

Parker  Dam-Phocnix  Line 

The  line  from  Parker  Dam  to  Phoenix  win 
deliver  80.000  horsepower  at  161,000  volts.  It 
is  being  operated  in  the  present  emergency  at 
08,000  volts  and  the  capacity  Is  about  20,000 
»  horsepower  at  that  voltage.  Transformers 
for  the  designed  voltage  will  not  be  lnstalle<l 
until  the  Parker  Dam  power  plant  is  ready 
for  operation.  However,  20,000  horsepower 
during  the  next  2  years  will  be  a  welcome  re- 
lief for  the  already  overloatUnl  generating 
phjnts  of  the  Salt  River  Valley. 

The  Phoenix  line  traverses  a  jwrt  of  Arizona 
where  lightning  storms,  at  times,  are  very 
severe  and  where  the  dry  de.sert  soil  offers  a 
very  high  resistance  to  dissipation  of  lightning 
strokes.  Because  of  the  imjiortance  of  this 
line  It  was  believed  desirable  to  have  maxi- 
mum protection  from  interruptions  to  service 


from  this  cause.  To  provide  lightninK  pro- 
tection there  are  two  overhead  ground  wires 
of  %-inch  high-strength  steel  the  entire  length 
of  the  line  strung  from  imle  top  to  i)ole  top  and 
attached  to  a  wire  which  runs  down  each  iwle 
Into  the  ground.  These  in  turn  are  attached  to 
two  %-ineh  copper  wires  buried  underground 
parallel  to  the  transmission  line.  A  complete 
series  of  tests  shows  that  this  construction 
provides  sufficient  "ground  capacity"  to  di.s.si- 
pate  severe  lightning  strokes  without  serious 
interruptions  to  service. 

As  a  further  aid  to  efficient  operation  n 
disconnect  switch  has  been  installed  appro\i- 
niately  in  the  middle  of  each  line.  In  cn.se  of 
trouble  on  tlio  line  the  switch  can  be  opened 
and  tests  ninde  to  determine  on  which  half  of 
the  line  the  outage  has  occurred  and  thereby 
reduce  the  time  necessary  for  locating  and 
reporting  the  break.  A  telephone  line  to  lie 
constructed  during  1040  will  be  a  further  aid 
in  patrolling  as  well  as  load  dispatching. 


The  Phoenix  line  north  from  Cunningham  Pass,  Harcuvar  Mountains. 
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Stringing  the  wires;   crossarms,   insul- 
ators,   conductor,    ground    wires,    etc., 
were   placed    in    one    operation,    pole 
heights  50  to  65  feet. 

roads.  Long  hauls  for  men,  materials,  and 
equipment  were  the  order  rather  than  the  ex- 
ception and  required  30  to  40  trucks  and  trac- 
tors. Poles,  conductor,  and  other  materials 
were  delivered  to  the  site  of  the  work  with 
very  little  confusion  and  error  which  speaks 
well  for  the  efficiency  of  the  contractor's  or- 
ganization. 

Hole  digging  was  done  with  power  ma- 
chinery wherever  possible.  A  28-inch  earth 
boring  bit  was  mounted  on  a  1%-ton  truck 
equipped  with  power  drive  to  utilize  the 
truck  motor.  A  power  winch  and  derrick 
frame   mounted    on    the    same   truck    raised 

Placing  the  poles. 


The  Blaisdell  line  from  Parker  Dam  to 
pumping  plant  No.  1  of  the  Gila  project,  near 
Yuma,  is  the  same  design  as  the  Phoenix  line 
with  the  exception  of  overhead  and  under- 
ground ground  wires.  However,  the  ground 
wires  on  each  pole  were  installed  which  will 
make  it  easy  to  construct  a  complete  ground- 
ing sy.stem  at  some  future  time  if  it  is  found 
advisable.  Although  built  under  a  schedule  of 
the  present  contract,  the  BlaLsdell  line  will  not 
be  used  until  completion  of  the  Parker  power 
plant  and  the  Gila  pumping  plant. 

One  of  the  most  interesting  features  of  the 
job  was  the  amount  and  variety  of  equipment 
used  by  Dwight  Chapin,  Jr.,  the  contractor. 
Primarily,  construction  of  transmission  lines 
is  a  hauling  job.  This  was  especially  true  of 
the  Parker  Dam  to  Phoenix  and  Blaisdell  lines 
because  of  the  few  points  of  contact  with  rail- 
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the  pole  as  soon  as  the  hole  was  completed. 

Wire  was  strung  from  moving  reels.  Each 
reel  was  mounted  on  a  specially  constructed 
two-wheeled  trailer  and  hauled  along  the  line 
with  a  tractor  paying  out  the  conductor  be- 
hind. For  most  of  the  distance  the  center 
wire  was  strung  from  a  reel  mounted  on  a 
four-wheel-drive  truck  on  which  was  also 
mounted  the  two  reels  of  overhead  ground 
wire  and  a  high  derrick  for  raising  the  cross 
arms.  The  operation  of  this  particular  piece 
of  equipment  was  one  of  the  most  interesting 
on  the  Job. 

The  conductors  were  placed  In  the  blocks 


and  the  entire  assembly  raised  above  the  poles 
and  lowered  into  place.  As  many  as  5  miles  of 
line  were  ereottnl  in  one  day.  On  the  Blaisdell 
line  where  there  were  no  overhead  ground 
wires  the  record  day  was  7  miles  of  conductor. 

A  smaller  wire-sagging  crew  followed  be- 
hind the  stringing  and  operated  generally  as 
an  independent  unit.  After  some  experiment- 
ing, it  was  found  that  approximately  2  miles 
of  line  made  the  most  economical  length  to 
sag.  As  many  as  three  sags  were  made  on  1 
day  when  no  diflScultles  were  encountered. 

Tlie  underground  ground  wires  or  counter- 
poise, as  It  is  called,  was  plowed  in  to  a  depth 


of  2  feet  with  a  heavy  duly  subsoiler  on  which 
the  blade  had  l)een  reinforced.  The  reel  of 
counterpoise  wire  was  mounted  on  a  trailer 
and  attached  ahead  of  the  subsoiler.  This 
outfit  was  hauled  by  a  75-horsepower  dlesel 
tractor. 

The  Phoenix  line  was  completed  and  tested 
on  the  last  day  of  January  1940  and  delivery 
of  electricity  to  the  Salt  River  Valley  ^\: 
begun  immediately.  Tlie  Blaisdell  line  v :. 
completed  about  the  middle  of  March  but  will 
not  be  placed  in  service  until  the  completion 
of  the  Oila  pumping  plant  and  the  Parker 
power  plant. 


NOTES  FOR  CONTRACTORS 


SpedOcation 
No. 


Project 


Bids 
opened 


Low  bidder 


Work  or  matfrial 


Name 


Address 


Bid 


Temu 


Contract 
awarded 


too 

910 

iat2-D 

IJTO-D 

137I-D 

1172-D 

3C,S34-A 

3-38,318-3. 

E-23,(I01-A. 

go» 

•II 

13«»-D 

U 

IWS-D 


mi.. 

•M  . 

ns.. 


un-D.. 
im-D.. 


Boulder  Canjroo,  Artx.- 
Nev. 

Colombia  Basin,  Wash. 
Central  VaDey,  CaUf.... 

Colombia  Basin,  Wash. 
Central  Valley,  Calif . . 

ColoTado  River,  Tex.... 


Altos,  Okla 

Colombia  Basin,  Wash. 


Boulder  Canyon,  Arii.- 

NCT. 

Colceado  River,  Tex.... 


Olla.Arli 

Yaklma-Rota,  Wash... 


Parker    Dam    Power, 

Callf.-ArU. 
Kcndrirk,  Wyo 


Colorado  •  Big  Thomp- 
son, Colo. 
Colombia  Basin,  Wash 


B-42,M-A 
I«4-D 


Central  Valley,  CaW... 

Ogdcn  River,  t'tah 

Colombia  Basin,  Wash 


All  •American  Canal, 
Arlx.-CalU. 
Yaktma-Kota.  Wash.... 


Apr.  » 
Jone  14 
Hay  It 

Jane  18 
Jane  17 

Jane  1« 

May    7 

June  14 

June  4 
Jane  14 
Jane  13 
lone  17 

Jane  37 
July    1 


Jane  30 
July    1 

Jooa  18 


Jon*  at 


June  13 
June  38 


Joly    8 
Jon*  18 


Power  transformers  and  current 
limiting  reactor  for  unit  A-9, 
Boolder  power  plant. 

DIsoonneettng  switches  and 
Ijcbtniog  arresters  for  the 
Orand  Coalee  power  plant. 

Pier  plates  and  pler-plate  erec- 
tion trasses  (or  drum  gates  at 
PtlantDam. 

11  a4-lneh  internal  diilerential 
regolating  valves  for  Grand 
Coulee  Dam.  i 

4  discharge  cones  for  temporarr 
discharge  nettles  on  llO-lnch 
diameter  ootlct  pipes  at  Friant 
Dam. 

Air-inlet  piping  for  102-incb  gates 
for  outlet  works  at  Marshall 
Ford  Dam.  ' 

1  1  ^  cubic  yard  dragline  excava-  i 
tor. 

Steel  reinforcement  bars  (l.MD,- 
000  pounds). 

S,000  barrels  of  oil-well  cement 

in  paper  sacks. 
Completion  of  construction  of 

Marshall  Ford  Dam. 
Pnmping  plant  No.  1,  Oravity 

Main  Canal. 
Radial   gates   and   radialgate 

hoists  for  Yakima  Ridge  Canal  ; 

and  Wasteway  No.  2. 

Baoling  concrete  aggregates....  | 

Transfornwrs,  oil  circuit  break- 
ers, lightnioit  arresters  and 
dlsoonnecliDg  switcbn  for 
Tbermopolis  and  Casper  sub- 
stations, and  Casper-Ther- 
mopoBs  transmlaalon  line. 


Continental  DivMe  Tunnel, 
statkms  e  to  73. 

Buperstrocture  for  Kettle  Falls 
Itridn  on  Oreat  Northern 
R.  R.  fekioatlon. 

Earthwork,  structures  and  track 
for  Great  Northern  R.  R.  re- 
hxstkin.  Kettle  Falls  lo  Wil- 
llama  and  Kettle  Falls  to 
Boyds^ud  adjacent  highway 

3  7S  hwsepcwsr  Dle«el«n- 
glne-nowcred  crawler  tractors. 

Sterl  pl|w  and  fltUngs 

AlumlDum    windows,    hMivers 

and  doors  and  glasi   bkick 

framing  manbart. 

4  Aatomoblls  dump  tracks 


Moloney  Electric  Co 

Railway  A  Industrial  En- 
gineering Co. 

Bowie  Switch  Co 

Westingbouse  Electric  St 
Manufacturing  Co. 

The  Steams-Roger  Manu- 
facUiring  Co. 

International  Derrick  and 
Equipment  Co.  of  Calif. 

Commercial  Iron  Works 


Southwest  Welding  A  Man- 
ufacturing Co. 

Crane-O'rallon  Co 


St.  Louis,  Mo... 
Oreensburg,  Pa. 


San  Francisco,  Calif. 
Denver,  Cok) 


do 

i 

i  Torrance,  Calif.. 

I  Portland,  Orec.. 


Alhambra,  Calif.. 


Northwest  Engineering  Co. 
Bethlehem  Steel  Co 


Denver,  Cok). 


Chicago,  ni 

San  Francisco,  Calif. 


California  Portland  Cement     Los  Angeles,  Calif.. 

Co. 
Cage  Bros.  &  W.  W.  Vann  j  Visbop,  Tex 

4  Co. 
Charles  J.  Dortman '  Los  Angeles,  Calif.. 

Valley  Iron  Works j  Yakima,  Wash 


Cotens  and  Hammond I  Enclnltas,  Calif. 


Westinghouse  Electric  &  ' 
Manufactuiftig  Corpora-  I 
tion.  i 

Aliis- Chalmers  Manufac-  > 
turing  Co.  I 

Pacific  F.lectrlc  Manufac- 
turing Corporation. 

Electric  Power  Equipment 
Corimratlon. 

Weslinthouse  Electric  A 
Manufacturing  Corpora- 
lion. 

Piatt  Rogers  Ine 


American  Bridge  Co. 


Denver,  Colo. 


Milwaukee, Wis.... 
San  Francisco,  CaUf. 
Philadelphia,  Pa.... 
Denver,  Cok) 


Puebk),  Cok).... 
Pittsburgh,  Pa.. 


J.  A.TertcllngASons.. 


Stroetoral  steel  (or  Northern 
Padflc  R.  R.  brMge,  for  3 
hlfbwair  brldgsa  and  (or  a 
matal  floaw  erar  Wasteway 
No.1. 


Caterpilkr  Tractor  Co 

Southern  Pipe  A  Casing  Co. 
Artistic  Iron  ProducU  Co... 


Ve1k>w    Tmek    A    Coach 
ManolMturliif  Co. 

Amerioao  BrktaCo 

Mil<raOI«aBridf«Co 


Bolsr,  Idaho. 


Peoria,  Ul 

Asu*a,CaUf 

Cleveland,  Obh).. 


Ponllac.  MIoh. 


'.Colo.... 
MUwaokf^Wli. 


■  181, 000 
'47,828 

'Sl.StO 
<  It,  880 

■  i^aes 

11,471 
11, 7M 

4,888 

27,000 

l\840 
44, 4M 

11,800 

<80>,102 

389,741 

>  1,783 

*830 
•S.30S 

37,800.00 

•31, 14a  00 

<2,4W.OO 

•13,361.00 

>3,3«1.00 

•  i,ooat3 

380,170.00 
490.319.00 


•64h461.t0 
•118, 878. 38 


ll,7ei«0 
18,3Sai7 

•  37,naoo 


11,848.04 

•  1,417.00 
•3448.00 


P.  0.  b.  Boulder  City,  Nev. 
do 


F.  0.  b.  Odalr.  Wash 

F.  0.  b.  Odair,  Wash.,  ship- 
ping point  E.  Pittsburgh. 
F.  o.  b.  Denver 


.  0.  b.  Torrance,  discount 

H  percent. 

,  0.1).  Portland,  Oreg 


F.  0.  b.  Alhambra,  discount 
H  percent. 

F.  0.  b.  Chicago,  discount  3 
percent. 

F.  0.  b.  Green  Bay,  Wis 

F.  0.  b.  Odair,  discount  H 
percent  on  tO.47  less  than 
bid  prices. 

F.  0.  b.  Colton,  Calif 


F.  0.  b.  Terrace  Heights  and 
ZUlab,  disooant  S  percent. 

....do 

....do 


Completfon  370  days. . 
Completton  280 days.. 

Compkt  k>n  278  days . 


Discount  8100 

F.o.  b.  Ofldan 

Disooant  3  p«esiit. 

Discount  8  peroant., 


F.  0.  b.  Gary.  Ind.... 
Discount  M  pensDt.. 
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July  11 
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'&.' 


July  I 
'-&.* 

Do. 

Joly 
July 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Minidoka  Project,  Idaho  ^ 

Minidoka. — This  name  which  lias  been  ap- 
plied to  the  project  proper,  the  diversion  dam 
at  the  head  of  the  project,  and  the  county  in 
which  is  located  the  Gravity  division,  is  a 
Shoshone  Indian  word  meaning  broad 
expanse. 

Acequia. — A  town  in  Minidoka  County  with 
a  Spanish  name  meaning  canal  or  water 
course. 

American  Falls. — A  town,  reservoir,  and  nat- 
ural falls  in  Snake  River  named  for  a  party 
of  trappers  of  the  American  Fur  Co.,  the  mem- 
bers of  which  were  carried  over  the  falls  in 
canoes. 

Burley. — The  largest  town  on  the  project 
and  county  seat  of  Cassia  County,  named  for 
D.  E.  Burley,  then  general  passenger  agent  of 
the  Oregon  Short  Line  (Union  Pacific) 
Railroad. 

Cassia.- — The  county  lying  south  of  Snake 
River  In  which  the  South  Side  Pumping  divi- 
sion and  part  of  the  Gravity  division  are  situ- 
ated. So  named  for  the  Cassia  plant  which 
grows  along  the  creek  bottoms. 

Declo. — A  town  in  Cassia  County  named  for 
two  pioneer  families — Dethles  and  Cloughly. 

Hcyhurn. — A  town  in  Minidoka  County 
named  for  former  United  States  Senator  W.  B. 
Heyburn  of  Idaho. 

Jackson  Lake. — A  reservoir  in  Wyoming 
named  for  William  Jackson,  the  discoverer  of 
the  original  lake,  and  a  famous  explorer. 

Paul. — ^A  town  in  Minidoka  County  named 
for  C.  H.  Paul,  then  project  manager  of  the 
project  and  now  consulting  engineer. 

Rupert. — A  town,  county  seat  of  Minidoka 
County,  said  to  have  been  named  for  Rupert 
Hughes,  the  writer,  and  also  to  have  been 
named  by  its  citizens. 

V/alcott  Lake. — The  reservoir  created  by 
Minidoka  Dam  whence  water  is  diverted  into 
project  canals,  and  a  source  of  power  at  the 
Minidoka  power  plant,  was  named  for  Charles 
D.  Walcott,  Director  of  the  United  States 
Geological  Survey  when  the  original  reclama- 
tion act  was  passed. 

Yuma  Project,  Arizona 

Yuma. — Historical  accounts  of  our  great 
Southwest  contain  an  Interesting  explanation 
concerning   the   origin    of   the   name   Yuma. 


'  Most  of  the  information  on  the  origin  of  Mini- 
doka project  names  was  obtained  from  a  recently 
published  book  Idaho — A  Guide  in  Word  and  Pic- 
ture, prepared  by  Federal  Writers  Projects  of 
W.  P.  A.,  although  some  data  came  from  other 
sources. 


Early  Spanish  explorers  and  adventurers  who 
crossed  the  Colorado  just  below  its  junction 
with  the  Gila,  noted  the  more  or  less  perma- 
nent camps  of  Indians  inhabiting  this  part 
of  the  country.  Tliereafter  travelers,  suffer- 
ing the  hardships  usually  incident  to  crossing 
this  desert  country,  would,  as  soon  as  the 
valley   of   the    Colorado   was    reached,    look 


This  is  No.  4  in  the  series  of  articles  on 
this  subject,  and  includes  the  Minidoka, 
Yuma,  Parker  Dam,  and  Upper  Snake  River 
projects. 


searchingly  for  signs  of  Indian  campfire 
smoke  rising  skywarrl.  Here  they  knew  were 
unfailing  supplies  of  fresh  water  and  a  place 
to  cross  over  the  river  which  marked  an 
important  mile  post  in  their  journey.  The 
Spanish  word  for  smoke,  "humo,"  was  applied 
to  this  crossing  place.  Soon  the  name  was 
corrupted  to  "huma"  and  finally  to  Yuma. 
Oddly  enough  the  town  which  grew  up  here 
was  later  called  Arizona  City,  but  by  an  act 
of  the  Territorial  Legislature  this  name  in 
1873  was  changed  to  Yuma.  The  name  Yuma 
generally  applied  to  the  Indians  who  live  here 
is  a  misnomer  for  they  really  belong  to  the 
Quechau  tribe. 

When  the  Bureau  of  Reclamation  conceived 
and  built  the  irrigation  project  in  this  vicinity 
about  30  years  ago,  it  was  only  natural  that 
it  should  be  named  for  the  city  of  Yuma,  then 
the  only  town  of  any  importance  within  Its 
area. 

Gadsden. — The  name  of  this  town  was  given 
in  honor  of  James  Gadsden,  United  States 
Minister  to  Mexico  in  President  Pierce's  ad- 
ministration and  author  of  the  Gadsden  Pur- 
chase. 

Sonwrton. — This  name  came  from  the  birth- 
place in  Ohio  of  the  town's  principal  founder. 

Iidguna. — ^The  name  given  to  the  diversion 
dam  across  the  Colorado  is  the  Spanish  word 
for  "lake." 

Canals  in  the  reservation  division  of  the 
project  situated  on  the  California  side  of  the 
Colorado  were  named  for  various  Indian 
tribes  such  as  the  Mojave,  Cocopah,  Pima, 
Hopi,  etc. 

Canals  in  tlie  Valley  division  of  the  project 
on  the  Arizona  side  of  the  river  were  named 
individually  in  most  instances  for  that  settler 
who  first  used  the  newly  constructed  canal 
to  irrigate  the  virgin  soil  of  his  improved 
liomestead — a  fitting  way  to  perpetuate  the 
names  of  those  courageous  pioneers  who  led 


the  way,  with  great  sacrifice  and  hardships, 
in  transforming  the  desert  into  productive 
farm  lands. 


Parker  Dam  Project,  California 

Parker  Dam.— The  dam  was  named  after 
the  town  of  Parker,  Ariz.,  a  small  town  located 
16  miles  downstream  on  the  Arizona  side  of 
the  Colorado  River,  which  took  its  name  in 
1905  from  Frank  Parker,  civil  engineer,  sur- 
veying for  the  Arizona  &  California  Railroad 
Co.  Parker,  Ariz.,  has  an  interesting  back- 
ground in  that  it  is  located  near  the  center  of 
the  Colorado  River  Indian  Reservation  where 
a  number  of  tribes  of  Indians  have  lived  per- 
haps for  centuries  and  where  in  1867  was 
written  the  first  chapter  in  the  history  of  an 
irrigation  project  undertaken  by  the  United 
States  Government,  for  on  March  2, 1867,  Con- 
gress appropriated  $50,000  for  the  construction 
of  an  irrigation  system  from  the  Colorado 
River  over  the  bottom  lands  of  this  reser- 
vation. 

George  W.  Dent,  a  relative  of  President 
Grant,  was  appointed  Superintendent  of  In- 
dian Affairs,  and  on  December  16,  1867,  he 
employed  native  Indians  with  picks  and 
shovels  and  started  the  task  of  building  a 
main  canal  approximately  12  miles  long.  A 
natural  headgate  was  made  by  tunneling 
through  a  large  out-cropping  of  rock  which 
is  now  referred  to  as  Headgate  Rock. 

This  work  was  accomplished  with  but  very 
little  aid  of  horsepower,  slips,  or  graders,  and 
on  June  16, 1874,  the  first  Colorado  River  water 
was  delivered  for  irrigation  purposes  on  a 
Government  project. 

Between  1867  and  1882  mail  and  supplies 
were  delivered  from  Yuma  140  miles  down- 
stream by  steamboat,  on  which  wood  was 
burned  for  fuel.  Between  1882  and  1894  mail 
and  supplies  arrived  by  boat  and  stagecoach 
from  Needles,  Calif.,  65  miles  distance. 

Bill  Williams  River. — This  river  is  believed 
to  have  been  named  after  a  pioneer  settler  in 
the  early  eighties,  although  this  is  by  no  means 
authenticated.  The  river  flows  into  Lake 
Havasu. 

Colorado  River  Aqueduct. — The  Colorado 
River  Aqueduct  was  so  named  by  a  board  of 
directors  of  the  Metropolitan  Water  District 
of  Southern  California  in  1928.  This  aqueduct 
consists  of  a  main  conduit  242  miles  long,  ex- 
tending from  the  banks  of  Lake  Havasu  at  a 
point  2  miles  upstream  from   Parker  Dam, 
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Muliave  Indians  overlooking  lake  created  by  Parker  Dam. 


to  Cajalco  Renerrolr  near  Klvemide,  Calif.. 
and  a  diHtrlbution  xyHteni  leading  to  various 
ruuMumi>tion  centcrH,  which  is  referred  to  as 
the  Metropolitan  area,  or  the  "Thirteen  Golden 

aue«." 

liake  Bavatu. — The  50-mile-luns  hody  of 
water  created  by  Parker  Diini  on  the  Colorado 
River  was  officially  named  hy  the  Bureau  of 
Ucclamutlon  and  approved  by  the  I'nited 
Klates  Itoard  of  Geoxraphic  Names  on  )Iuy  26, 
1988.  The  name  "Uavasu,"  meaning  "lake  of 
the  blue  waters,"  was  first  given  the  lake  on 
January  5,  1988,  by  a  102-year-old  Mojave  In- 
dian, Ilaranai,  and  his  87-year-old  wife,  Ooacb, 
wboae  Interest  was  quickly  captured  when 
they  first  saw  tlie  new  artiflcial  man-made 
lake  with  its  clear  blue,  simrkling  waters. 

Upper  Snake  River  Project, 
le/abo' 

Inland  Park. — The  name  was  Klven  this  flec- 
tion of  country  berause  in  the  midst  of  a  great 
area,  thickly  wo<hI(-4I,  this  portion  was  without 
timber— an  area  of  ojien  country  comiiietely 
•urronnded  by  timber. 

fira*»y  tAtkr.—A  very  oo«rae,  rank  grass 
grows  In  thp  lake,  all  over  tbe  bed  of  the  lake 
■nd  extending  oliove  tbe  water  level — a  rather 
unusual  thing. 


Crot*  Cut  Canal. — Crosses  from  one  stream 
to  another — a  cutting  across. 

8t.  Anthonii. — Named  for  or  after  the  3t. 
Anthony  Falls  of  the  Mississippi,  near  St. 
Paul  and  Minneapolis. 


Rexbury. — The  founder  of  this  town  was 
Thomas  E.  Ricks.  We  have  been  told  that  he 
was  of  German  extraction  and  the  family 
unme  of  Ricks  is  a  derivative  of  Rex  (king)  — 
Itexburg — King  or  Chief  City.  However,  D»'f- 
enbach's  history  of  Idaho  states  that  the  town 
was  originally  named  Ricksburg,  and  tli:it 
gradually  through  usage  the  name  evolved 
into  Rexburg. 

Fremont  County. — Named  for  John  C.  Fre- 
mont, the  iMithfinder.  Strange  as  it  may  be, 
Captain  Fremont  never  set  foot  in  any  part 
of  Fremont  County. 

Cascade  Creek. — After   flowing  through   a 
grassy  dell,  the  last  approximately  80  r<M!< 
of  Its  course  in  reaching  Fall  River  (Fallii 
Fork)  is  by  a  series  of  falls  or  cascades. 

yorth  Fork,  Snake  River. — This  is  a  recent 
designation — the  correct  name  is  Unn\ 
Fork,  after  its  discoverer,  ('a|)t.  Andri 
Henry,  who  erected  a  post  on  its  south  or  left 
bank,  near  St.  Anthony  in  1811.  Incidentally 
this  post  was  the  second  white  man's  habitii- 
tlon  In  Idaho,  and  the  first  American-owm  ' 
tradluK  post  west  of  the  Rocky  Mountains. 


New  Power  Transmission  Map 
No  longer  available 

THE  new  map  of  the  Main  Power  Transmis 
sion  Lines  in  Western  United  States  niii 
bered  40-7  (1!M0),  which  was  recently  pla< . 
on  sale  by  the  liurcau  of  Reclamation  at  u 
price  of  25  cents  each,  as  announced  in  the 
July  niiuilH>r  of  the  ERA,  is  no  longer  avail- 
abie  for  general  distribution. 


Upstream  face  of  Island  Park  Dam,  Upper  Snake  River  project. 


*Oiw  of  tbe  older  pro)«rt  actllen  has  famtelMd 
■  list  of  proi«rt  umM  mad  th«lr  orl(io  aa  bora 
fllrvD. 
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HOLIDAY  TIME  AT  LAKE  MEAD 


Parades,    fishing,    boating    on    blue    water    through 
painted  scenery — visitors  galore  characterize  America's 
vacation  months  at  Lake  Mead,  the  spectacular  play- 
ground created  by  Boulder  Dam. 
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CotntmioNEK,  CDatc) 

Bureau  of  Reclamation, 
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Very  truly  yours, 
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Yuma,  Arii 

Leo  J.  Foster 

Construction  engineer . 

Construction  engineer 

J.  C.  Tbrailkill      .._.-.. 

R.  J.  Coffey . 

Loe  Angeles.  Calif. 

Russell  S.  XJeurance 

F.  C.  Youneblutt 

R.J.  Newell 

Billings.  Mont. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Billings,  Mont. 
Billings,  Mont 
El  Paso.  Tex. 

Boiae                                          -             

Boiae,  Idaho 

Construction  engineer 

Robert  B.  Smith 

B.  E.  Stoutemyer 

Paul  A.Jones 

Construction  engineer 

W.  J   Burke 

Parley  R.  Neeley 

L.  E.  Foster 

Robert  L.  Newman 

E.  W.  Shepard 

Carlsbad                                               
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R.  J.  Coffey 

Los  Angela.  Calif. 
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Porter  J.  Preaton 
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CM.  Voyen 

Construction  engineer 
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B.  E.  stoutemyer 

B.  E.  Stoutemyer 

Portland,  Oreg. 
Portland,  Oreg. 
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Portland.  Oreg. 
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B.  E.  Stoutemyer-. 

Harold  W.  Genger 

Stanley  R.  Marean 

S.A.  McWUliama 

B.  E.  Stoutemyer 

B.  E.  .'Stoutemyer 

Henaingford,  Nebr 

Construction  engineer 

Superinti"X'Jeot  of  power., 

Construction  engineer 

Francis  J.  Farrell 

Salt  Lake  City,  Utah. 

Billings,  Mont. 

Salt  Lake  City,  Utah. 

Guernsey,  Wyo    

C.  F.  Gleason.-. 

W.  J.  Burke 

E.  0.  Larson 

Francis  J.  Farrell 

Cuuflr:i.~t:'>n  engineer 

Construction  engineer... 

Construction  engineer 

Conttruction  engineer 

Construction  engineer 

Robert  B.  Smith __ 

B.  E    Stoutemyer 

R   J.  Coffey 

Portland.  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City.  Utah. 

Parker  Dam.  Calif 

E.  C.  Koppen 

Pine  Itiver                                                    .   . 

Valiecito,  Colo 

Charles  A.  Bums 

Horace  V.  Hubbell 

Jos.  P.  Siebeneicher 

Fran'?i8  J.  Farrell 

H    H.  Berryhill 

Salt  Lake  City.  Utah. 

Rio  Grande                                             .    - 

EI  Pane.  Tex           . 

L.  R.  Fiock 

II.  J   S.  Devries 

Elephant  Butte,  N.  Mex... 

C.O.Dale            

Acting  resident  engineer 

Superintendent 

H    H   Berryhill 

H  J   S    Devries 

El  Paso   Ten 

Billings.  Mont. 

Powell,  Wyo     

L.  J.  Windle _ 

L  J.  WinJle  t 

W.  J.  Burke 

Cody,  Wyo 

Walter  F.  Kemp 

Conttruction  engineer 

L   J   Windle  1 

W   J   Burke 

Billings.  Mont. 
Billings,  Mont. 
Salt  Lake  City.  Utah. 
Kl  Paso   Tex. 

Floyd  M.  Spencer.. 

Harold  W.  Mutch 

C   L.  Tice 

Tuoumcari,  N.  Mez -_.... 

Charles  L.  Harris 

H.  J.  S    Devries 

B.  E.  Stoutemyer 

Portland.  Oreg. 

Herman  R.  Elliott 

I.  Donald  Jerman 

C.  C.  Ketchum 

Construction  engineer  I 

Construction  engineer  1 

Ewalt  P.Anderson 

Emmanuel  V.  Hillius 

B.  E.  Stoutemyer. ,. 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer __. 

B.  E.  Stoutemyer 

Portland,  Oreg. 
Portland.  Oreg. 

Vale                                   -      -          -. 

Vale,  Oreg                 

Conrad  J.  Ralston.. 

Chftrlee  E.  Crownover 

C   B_  F.1Iirttt___      

Construction  engineer 

.SiirM>rintnnHttnt    . 

Portland.  Oreg. 
Los  Angeles,  Calif. 

Yuma.  Ariz       

Jacob  T.  Davenport 

1  Boulder  Dam  and  Power  Plant.  >  Acting.  I  Mand  Park  and  Graaay  Lake  Dan; 

Projects  or  divisions  of  projects  of  Bureau  oj  Reclamation  operated  by  water  users 


Organization 

Office 

Secretary 

Name 

TiUe 

Name 

Address 

l^ower  Powder  River  irrigation  district _- 

Marion  Hewlett 

Elsie  W   Oliva 

Keating. 

G.  R.  Walsh 

Boiae,  Idaho 

Burnt  River ,_. 

Harold  H.Hursh 

Ralph  P.  Scheffer 

Huntington. 

Frencbtown,  Mont 

Grand  Valley,  Orchard  Mesa  3 

Grand  Junction,  Colo ... 

Lovelock,  Nev                    

C.  J.  McCormick 

C   H   Jones 

Pershing  County  water  conservation  district.  . 

lovelock 

H.  Smith  Richards... 

Harry  C.  Parker 

Logan. 

Sidney.  Mont 

Sidney. 

President 

President.. 

C.  A.  Watkins 

H.  M.  Montgomery 

Chinook. 

Harlem  irrigation  district 

C.  J.  Wurth 

J.  F.  Sharpies 

Zurich. 

Minidoka:  Gravity  1 

Frank  A.  Ballard 

O   W    Paul 

Rupert. 
Burley. 

Frank  O.  Redfield.. 

Moon  Lake  W.  U.  A 

Roosevelt.  Utah 

H.J.  Allred 

President 

Newlands  3 

Fallon.  Nev                    

W.  H    Wallace 

Fallon 

Mitchell.  Nebr 

Gering,  Nebr 

Mana«er 

Flora  K.  Schroeder 

Fort  Laramie  division  * 

Geriog-Fort  Laramie  irrigation  district.. 

W.  O.  Fleenor 

Floyd  M    Roush 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Wm.  P.  Stephens 

NeUon  D.  Thorp... 

Ogden  River 

Ogden  River  W.  U.  A... 

Ogden. 

Okanogan.  Wash 

Nelson  D.  Thorp 

Salt  River  I 

Salt  River  Valley  W.  U.  A 

Epbraim,  Utah. 

Spring  City,  Utah 

Ephraim. 
Spring  City. 
Powell 

James  W    Blain 

Paul  Nelson 

Irrigation  superintendent. 

Harry  Barrows 

R.  J.  Schwendiman 

Strawberry  Valley 

Payson. 

MnnnvMr 

Umatilla,  East  division  1 

« 

West  division  1 

MnniiffAr 

Irrigon. 

Uncompahgre  3 ._._..... 

Uncompahgre  Valley  W.  U.  A 

Fremont-Madison  irrigation  district.. 

Weber  River  W.  U.  A 

Kittitas  reclamation  district . 

Jesse  R.  Thompson 

Manager                  ' 

St.  Anthony,  Idaho ._ 

Ogden.  Utah 

St.  Anthony. 

Weber  River _ 

D.  D    Harris 

D   D    Harris 

Yakima.  Kittitas  division  1 

G.G.  Hughes... 

Mnnnvnr     "' 

G .  L.  Sterlinn 

Ellensburg. 

..__■                   ..     . 

1  B.  E.  Stoutemyer,  district  counsel.  Portland,  Oreg* 
)  R.  J.  Coffey,  district  counsel,  Los  Angeles.  Cstif. 


1  J.  R.  Alexander,  district  counsel,  Salt  Lake  City.  Utah. 
4  W.  J.  Burke,  district  counsel.  Billings.  Moot. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a,  B.  Coe,  Editor. 
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Sinclair  0.  Harper  Appointed 
Chief  Engineer 


BY  appointment  of  the  Secretary  of  the  Interior,  Sinclair 
O.  Harper  succeeded  Raymond  F.  Walter  as  Chief 
Engineer  of  the  Bureau  of  Reclamation  on  July  18,  1940. 

Mr.  Harper,  formerly  Assist- 
ant Chief  Engineer  in  the  Den- 
ver office,  has  been  Acting  Chief 
Engineer  since  the  death  of  Mr. 
Walter  on  June  30  at  Fresno, 
Calif.,  during  a  visit  to  Friant 
Dam. 

The  following  statement  re- 
garding Mr.  Harper's  appoint- 
ment was  made  by  Commis- 
sioner of  Reclamation  John  C. 
Page:  "I  recommended  Mr. 
Harper  to  the  Secretary  as  the 
best  available  appointee  for  this 
important  job.  He  has  ably 
carried  the  full  responsibility  of 
the  Denver  office  during  Mr. 
Walter's  absences  from  the 
office,  and  has  always  been  the 
Chief  Engineer's  right-hand 
man.  He  has  been  with  the 
Bureau  for  33  years  and  has  a 
thorough  knowledge  of  irriga- 
tion construction.  He  is  a 
sound  engineer  and  a  good  administrator." 

Mr.  Harper  is  the  fifth  Chief  Engineer  in  the  38  years 
since  the  Bureau  of  Reclamation  was  established  by  Con- 
gress on  June  17,  1902,  to  develop  the  West  by  the  con- 
struction of  irrigation  systems  in  arid  regions. 

The  first  Chief  Engineer,  F.  H.  Newell,  served  in  that 
capacity  until  1907  and  then  later  served  as  Director. 
There  followed  A.  P.  Davis,  1907-20;  F.  E.  Weymouth, 
1920-25;  and  R.  F.  Walter,  1925  to  1940. 

Mr.  Harper  entered  the  employment  of  the  Bureau  as  a 
junior  engineer  on  the  Uncompahgrc  project  in  Colorado 
upon  his  graduation  from  the  University  of  California 
with  the  degree  of  bachelor  of  science  in  civil  engineering 
in  1907.  He  had  been  acquiring  practical  engineering 
experience  while  still  in  college,  however,  by  working 
during  lummer  vacations.  He  had  already  worked  as  a 
rodman  and  instrumentman  for  the  Western  Pacific 
Railway  Co.,  as  a  transitman  for  the  Pacific  Improve- 


ment Co.  of  Monterey,  Calif.,  and  as  the  engineer  in 
charge  of  designs  and  estimates  for  the  sewerage  system  of 
Montrose,  Colo. 

His  ability  was  quickly  rec- 
ognized after  entering  the  serv- 
ice of  the  Bureau.  Three  months 
after  his  assignment  as  a  junior 
engineer  at  Uncompahgre  he 
was  promoted  to  assistant  engi- 
neer on  the  Grand  Valley 
Reclamation  project  in  Colora- 
do, where  he  remained  in 
charge  of  topographic  and  loca- 
tion surveys,  the  preparation  of 
plans  and  estimates,  and  thecon- 
struction  of  important  features 
of  the  project  from  1908  to  1917. 
When  the  Grand  Valley  proj- 
ect went  into  operation,  pro- 
viding water  for  35,000  acres  of 
irrigable  farm  land,  Mr.  Harper 
was  placed  in  responsible 
charge.  He  managed  the  proj- 
ect for  8  years,  until  1925, 
when  he  was  made  general 
superintendent  of  all  Reclama- 
tion construction  and  assigned 
to  field  headquarters  at  Denver,  Colo. 

At  the  time  of  this  appointment,  Chief  Engineer 
Raymond  F.  Walter,  said  of  him  "There  is  no  one  better 
fitted  by  training,  experience,  personality,  and  ability 
for  the  position."  Mr.  Walter  also  informed  the  Bureau 
that  Mr.  Harper  had  refused  several  offers  of  more  lucra- 
tive positions  elsewhere  because  of  his  intense  interest 
in  the  work  of  Federal  Reclamation. 

Mr.  Walter  leaned  heavily  on  the  new  superintendent 
of  construction  for  assistance  in  the  increasing  volume  of 
construction  work.  Mr.  Harper  frequently  acted  as 
Chief  Engineer  in  Mr.  Walter's  absences  from  the  Denver 
office  on  inspection  trips  in  the  field,  and  5  years  after  his 
appointment  as  general  superintendent,  urged  by  Mr. 
Walter,  who  characterized  him  as  his  "principal  assist- 
ant," the  Commissioner  of  Reclamation  appointed 
Mr.  Harper  Assistant  Chief  Engineer,  making  his  title 
fit  the  job. 
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Convention  of  American  Society  of 

Civil  Engineers 


I 


I 


THE  seventieth  annual  convention  of  the 
American  Society  of  Civil  Engineers,  held  in 
Denver,  Colo.,  July  24  to  26,  and  attended 
by  approximately  1,000  members  and  guests, 
was  actively  participated  in  by  the  Office  of 
the  Chief  Engineer  and  by  various  members 
of  the  engineering  staff,  many  of  whom  are 
members  of  the  society.  Some  of  the  papers 
submitted  were  as  follows : 

The  Broad  View  of  Reclamation.  John  0. 
Page,  Commissioner,  Washington,  D.  C. 

Project  Construction.  J.  L.  Savage,  Chief 
Designing  Engineer,  Denver,  Colo,  (illus- 
trated with   lantern  slides). 

Multiple  Use  Aspects  of  Irrigation  Projects. 
E.  B.  Debler,  Hydraulic  Engineer,  Denver. 

The  Use  of  Models  in  Designing  Outlets  at 
Dams,  With  Particular  Reference  to  Grand 
Coulee.  J.  E.  Warnock,  Hydraulic  Engi- 
neer, Denver. 

New  Solution  of  Stresses  in  Circular  Plates. 
M.  A.   Seller,  Assistant  Engineer,  Denver. 

Earthquakes  and  Structures.  R.  E.  Glover, 
Engineer,  Denver. 

Consumptive  Use  of  Water  for  Agriculture. 
Robert  L.  Lowry,  Jr.,  Hydraulic  Engineer, 
National  Resources  Planning  Board,  Ros- 
well,  N.  Mex.  (formerly  Engineer,  Bureau 
of  Reclamation,  Denver),  and  Arthur  P. 
Johnson,  Associate  Engineer,  Denver. 

New  Theories  and  Concepts  in  Analytic  Soil 
M(!chanlcs.  J.  H.  A.  Brahtz,  Senior  En- 
gineer, Denver. 

Members  of  tlie  Bureau  staff  also  led  and 
took  part  in  open  discussions  in  the  various 
technical  divisions. 

It  is  expected  that  several  of  the  papers 
presented  will  be  published  by  the  American 
Society  of  Civil  Engineers,  either  In  Civil 
Engineering  or  in  the  Proceedings  of  the 
Society. 

Address  by  Chief  Engineer  Harper 

"Mr.  Chairman,  members  of  the  society, 
and  guests : 

"The  Bureau  of  Reclamation  is  happy  to 
have  the  opportunity   to  participate   in   the 


convention  of  the  American  Society  of  Civil 
Engineers,  and  to  assist  in  welcoming  you  to 
Denver,  the  home  of  our  central  engineering 
office  from  which  the  Bureau's  engineering  and 
construction  activities  in  the  17  Western 
States  are  directed. 

"It  is  with  deep  sorrow  that  our  organi- 
zation is  compelled  to  carry  on  this  program 
without  the  leadership  of  our  late  Chief  En- 
gineer, Raymond  F.  Walter,  who  passed  away 
on  June  30  this  year,  after  directing  the  ac- 
tivities of  the  Denver  office  for  the  past  15 


Cover:  Scenery  in  Rocky  Mountain  National 
Park  enjoyed  by  many  attending  the  annual 
convention  of  the  American  Society  Civil 
Engineers. 


Convention  Dates  Set 

Western  State  Engineers. — Great  Falls,  Mont., 
September  22-23. 

National  Conference  on  Land  Classification. — 
University  of  Missouri  at  Columbia,  Mo., 
October  10-12. 


years.  We  feel  his  loss  keenly  and  his  pass- 
ing has  left  a  void  in  our  organization  and 
in  our  hearts  which  will  be  difficult  to  fill. 

"The  Bureau  of  Reclamation  was  estab- 
lished In  1902,  to  further  the  development 
of  the  land  and  water  resources  of  the 
arid  West.  During  the  early  years  the  field 
operations  were  directed  through  a  number 
of  district  or  supervising  engineers'  offices. 
The  Denver  office  was  established  in  1915, 
and  since  that  time  all  field  operations  of 
the  Bureau   have  been   directed   from   here. 

"In  1927,  when  the  last  annual  convention 
of  the  society  was  held  in  Denver,  the  per- 
sonnel of  the  Denver  office  consisted  of  62 


employees.  In  1930,  after  the  construction  of 
the  Boulder  Canyon  project  was  entrusted  to 
our  organization,  the  force  was  increased  to 
200.  In  1933,  with  the  undertaking  of 
numerous  additional  projects  for  which 
emergency  relief  funds  were  allocated,  the 
organization  was  rapidly  expanded  to  over 
500.  With  the  undertaking  of  Grand  Coulee 
Dam,  it  was  necessary  to  again  enlarge  the 
force  to  750  by  1935;  and  finally,  to  handle 
the  increased  volume  of  work  incident  to  the 
Central  Valley  project  in  California  and  other 
new  projects,  expansion  was  made  to  the  pres- 
ent organization  of  approximately  950.  In 
1927,  the  average  annual  expenditures  on 
construction  work  directed  by  the  Denver 
office  were  about  $8,000,000.  During  the  fiscal 
year  1940,  just  ended,  the  expenditures  had 
increased  to  $95,000,000,  the  greatest  for  any 
single  year. 

"I  hope  you  will  pardon  me  when  I  say 
that  distinguished  engineers  acquainted  with 
our  work  have  expressed  the  opinion  that 
we  have  in  our  Denver  office  the  finest  group 
of  engineers  ever  assembled  in  one  place. 
Of  our  total  force  of  950,  550  are  graduate 
engineers,  representing  132  American  and  12 
foreign  universities.  These  institutions  in- 
clude practically  every  important  university 
and  technical  school  in  the  United  States. 
We  also  have  in  the  Denver  office  organiza- 
tion 138  members  of  the  society. 

"I  hope  during  your  brief  stay  in  our  city 
that  you  will  become  better  acquainted  with 
our  work. 

"We  are  particularly  favored  to  have  with 
us  today  our  Commissioner,  John  C.  Page, 
who  has  come  from  Washington  to  partici- 
pate in  this  program.  During  the  4  years 
he  has  occupied  this  position,  he  has  estab- 
lished reclamation  on  a  sounder  basis  than 
ever  before,  and  has  made  an  enviable  record 
in  securing  nonpolitical  support  in  Congress 
for  the  continuation  of  a  well  considered 
reclamation  program.  Mr.  Page  is  not  only 
a  member  of  the  society,  but  he  also  holds 
the  office  of  president  of  the  local  section  at 
Washington,  D.  C.  I  take  great  pleasure  in 
presenting  to  you  Commissioner  Page." 


The  Reclamation  Era,  September  1940        {  245  } 


The  Broad  View  of  Reclamation 

By  JOHN  C.  PAGE,  Commissioner  oj  Reclamation 


IRRIGATION  of  arid  lands  in  the  United 
States  under  the  Federal  Reclamation  law 
is  a  double-barreled  enterprise.  It  is  a  so- 
cial program  as  well  as  a  business  proposi- 
tion. It  creates  opportunities  for  the  estab- 
lishment of  new  homes  and  It  develops  the 
Western  States  which  have  been  carved  from 
the  700  million  acres  of  arid  and  semiarid 
lands  within   our  national   boundaries. 

This  combination  social  and  physical  de- 
velopment makes  good  common  sense.  Older 
nations  have  reoognlzed  that  fact.  Down 
through  all  recorded  history,  those  nations 
situated  in  dry  climates  have  viewed  irriga- 
tion as  a  responsibility  of  the  state.  The 
world's  oldest  civilizations  grew  in  irrigated 
fields  and  after  thousands  of  years  they  are 
still  flourishing  in  the  irrigated  valleys  of 
E^pt,  Syria,  Persia,  and  India. 

On  this  continent  before  the  time  of  Co- 
lumbus, the  Indians  were  irrigating  fields  of 
com  in  the  Southwest.  The  Spanish  mis- 
sionaries brought  with  them  to  the  South- 
western deserts  from  the  lands  bordering 
the  Mediterranean  knowledge  of  irrigation 
methods  and  practices  which  they  planted 
in  American  soil. 

The  Anglo-Saxon  stock  which  dominated 
in  the  early  settlement  of  the  Atlantic  sea- 
board and  which  participated  in  the  eximn- 
slon  westward,  had  no  experience  in  arid  cli- 
mates. Nevertheless  when  It  came  Into  the 
arid  and  semiarid  lands  west  of  the  100th 
meridian.  It  quickly  adapted  itself  to  the  new 
conditions,  as  evidenced  by  the  introduction 
of  irrigation  by  the  Mormons  in  Utah  in  1847. 
The  Mormon  settlements  could  not  have  been 
supported  on  the  shores  of  the  great  Salt 
Lake  except  by  irrigation. 

It  is  regrettable  that  there  was  no  irriga- 
tion lore  among  the  folk  who  founded  the 
United  States.  The  common  law  of  England, 
recognlztng  riparian  rights,  hardly  was  ap- 
propriate in  arid  and  semiarid  climes.  The 
foonders  of  the  new  nation  which  declared 
Its  Independence  In  177Q,  fighting  a  war  in 
the  humid,  verdant  valleys  east  of  the  Al- 
legheny Mountains  to  make  that  declaration 
stkk  never  foresaw  that  the  United  States 
would  cover  a  vast  arid  domain  far  larger 
than  the  area  of  the  13  original  colonies. 

Becanse  of  these  facts  the  United  States 
was  stow  in  assuming  Its  national  rrsponst- 
blllty  in  cnnnectlon  with  irrigating  and  de- 
veloping its  arid  lands.  Initial  successes  and 
final  failures  of  other  methods  of  settlement 
and  derelopmeot  of  these  arid  lands  had, 
therefore,  to  precede  Py>deral  action.  Even 
today,  38  years  after  rcclamntinn  was  adopted 
as  a  nalinnni  policy,  there  is  a  general  lack 
of    understanding    In    the    populous,    humid 


areas,  where  settlements  are  older,  of  the 
conditions  and  the  problems  in  the  West 
which  make  irrigation  necessary,  and  a  lack 
of  appreciation  of  the  objectives  and  the 
achievements  of  the  Federal  reclamation  pro- 
gram. 

Reclamation' »  ContrihutUm  to  <fc«  VatUm 

It  Is  true  that  the  United  States  could  have 
become  a  great  nation  without  Irrigation,  for 
two-thirds  of  its  territory  is  humid.  But  It 
never  would  have  become  so  great  a  nation 
as  it  is  today  without  the  20,000,000  acres 
of  irrigated  land  in  these  Western  States. 
The  economic  destinies  of  more  than 
13,000,000  people  in  this  arid  region  and  great 
cities,  such  as  Los  Angeles,  Phoenix,  Salt 
Lake  City,  and  Denver,  rest  upon  farming  by 
irrigation  and  the  industrial  growth  made 
possible  by  conservation  of  water.  Our  ir- 
rigation projects  are  the  piers  on  which  the 
transcontinental  railroads  bridge  the  deserts 
of  the  West. 

The  story  of  this  western  development  par- 
allels the  evolution  of  irrigation  in  the  United 
States.  After  the  Mormons  diverted  the  wa- 
ters of  City  Creek,  and  before  the  Federol 
Reclamation  Act  was  passed,  simple  and  easy 
water  diversions  were  made  from  hundreds 
of  creeks  and  rivers  in  the  West.  By  1900, 
8,000,000  acres  were  irrigated  as  the  result  of 
individual,  corporate,  cooperative,  and  State 
enterprise  and  a  population  of  4,000,000  was 
being  supported  In  this  western  third  of  our 
country. 

By  1902  most  of  the  easy  diversion  had 
been  completed.  Most  of  the  remaining  op- 
portunities for  developments  required  con- 
struction of  storage  dams,  costly  canals,  and 
other  works  with  which  the  Federal  Govern- 
ment alone  could  cope.  On  June  17,  1902, 
the  Federal  Reclamation  Act  became  law, 
culminating  more  than  half  a  century  of  ex- 
perimentation ;  half  a  centnry  during  which 
private  financing  of  intricate  irrigation  de- 
velopments was  proving  wholly  Inadequate; 
half  a  century  which  saw  half-measures  trie<l. 

The  entry  of  the  Federal  Ooveniment  Into 
the  field  stimulated  otiier  Investments  as  well. 
Ttiere  was  a  rapid  expansion  of  irrigation, 
only  a  part  of  which  Is  the  direct  result  of 
Federal  activities.  Large  areas  wore  wa- 
tered by  pumping  from  <indprgroun<l  sourcj's, 
particularly  in  California.  Irrigation  proj- 
ects already  in  existence  were  expended. 
Some  entirely  new  projects  using  surface 
waters  were  developed  by  irrigation  districts. 
For  the  last  15  years,  however,  the  Federal 
Oovcmment  has  been  virtually  the  only 
agency  engageil  In  Irrigation  development. 


In  less  than  four  decades,  the  Bureau  <>i' 
Reclamation  has  placed  works  In  operation 
to  serve  nearly  4,000,000  acres  of  land.     «>• 
this  total  approximately  2,500,000  acres  wi  r 
once  unproductive  desert,  and  1,500,000  aci' 
were  In  non-Federal  irrigation  districts  whiili 
had  inadequate  water  supplies.     Today  it  lia^ 
a  great  construction  program,  the  larj;'-^!   in 
the  Bureau's  history,  which  will  provide  wn- 
ter  to  about  2,500,000  additional  acres,  trniis- 
forming   them   from   sagebru.sb    wastes   into 
productive  farms  that  will  support  a  million 
people.     This   will    bring   to   5,000,000   acr. 
the    total    of    new    lands    the    Bureau    )i:> 
watered. 

Equally  as  Important  as  the  irrigation  of 
new  lands  is  the  provision  of  supplemental 
water   for   areas    already   irrigated.    Water 
tables  lowered  by  overdrafts  on  underground 
supplies,  unanticipated  droughts,  and  inad' 
quote  storage  facilities  threaten  many  an 
with  desolation  or  stagnation.    Stabilization 
or  succor  of  these  communities   is  vital   i' 
the  public  welfare.    Rehabilitation  projec; 
therefore,  make  up  about  half  of  our  presti 
program.    They  will  serve  3,500,000  acres,  in 
eluding  a  great  area  in  the  pumping  sectior. 
of   central   California.    They   will   bring    to 
almost  5,000,000  acres  the  lands  which  will 
have  been   rescued  by  the  Federal  Govern- 
ment 

Large  Acreage  StUl  May  Be  Irrigated 

Many  of  the  developments  which  will   i 
made  In  the  future  will  require  engineer!  i 
works  of  great  size  and  complexity,  and  mo 
of  them  will  be  on  Interstate  streams  or  in 
the  main  stems  of  the  large  rivers.    The  B>n 
reau  of  Reclamation  estimates  that  perhn|>~ 
as  much  as  20,000,000  acres  additional  can  )< 
irrigated  with  water  resources  as  yet  undevvl- 
oped  and  under  policies  now  in  effect.    The 
future  growth  of  the  West  will  be  correlated 
In  large  measure  with   the  conservation  of 
these  remaining  water  resources  and   their 
beneficial  use. 

In  the  future,  as  In  the  past,  the  Bureau 
will  build  sound  structures.  Reclamation 
projects  are  considered  permanent  national 
assets,  and  so  durability  must  be  an  objective 
of  project  construction. 

The  original  basis  on  which  Irrigation  was 
undertaken  by  the  Federal  Government  was 
that  00  percent  of  the  revenues  from  the  sale 
of  public  lands  should  be  used  for  irrigatioij 
In  the  Western  States.  The  settlers  on  the 
Irrigated  projects  were  required  to  repay  the 
cost,  without  interest,  of  the  constniction  of 
the  works  serving  them.  The  public  land 
{Continued  on  p.  t49) 
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Denver  Office  Holds  Open  House 

For  the  American  Society  of  Civil  Engineers  and  the  Radio  Public 


IN  the  laboratories  where  practical  design- 
ing investigations  have  led  to  many  engi- 
neering advances,  the  Denver  engineering  of- 
fice of  the  Bureau  of  Reclamation  in  July 
held  open  house  for  750  members  of  the 
American  Society  of  Civil  Engineers  and  for 
a  Nation-wide  radio  audience. 

The  society,  during  its  convention  in  Den- 
ver, made  a  special  feature  of  the  inspection 
of  the  laboratories,  giving  the  full  afternoon 
on  July  26  to  it.  The  radio  broadcast  on 
July  25  was  put  on  by  Denver's  station  KFEL 
and  the  Mutual  Broadcasting  System,  coast 


L.  J.  Svendrup  tries  the  tiltmeter 


to  coast,  as  a  half-hour  special  events  feature. 
More  than  2,000  persons  visited  the  labora- 
tory, where  photographic  displays,  working 
models  of  great  dams,  special  apparatus  de- 
veloped in  the  laboratory  for  testing  mate- 


rials, and  many  other  exhibits  were  on  view. 
The  visiting  engineers  were  particularly 
interested  In  a  delicate  tiltmeter,  an  exhibit 
of  concrete  which  had  been  poured  against 
absorptive  form  lining,  tests  being  made  in 


Mr.  Ford  explains  exhibit  on  physical  properties  of  cement  to  Mr.  Bonavies;  Dean 
Samuel  B.  Morris,  School  of  Engineering,  Stanford  University;  and  A.  L.  Proske 


Left:  Messrs.  Blanks,  Welch,  Warne,  and  Harper  during  broadcast.     Center:  Mr.  Welch  holds  the  portable  microphone  for 
Colonel  Hogan.     The  large  testing  machine  has  just  broken  an  18-foot  concrete  cylinder,  as  may  be  seen  in  the  background. 

Right:  Mr.  Welch  and  Commissioner  Page  close  the  broadcast 
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the  bydranlic  laboratory,  and  laboratory 
methods.  A  large  model  of  the  Colorado 
RiTer  in  which  Boalder  Dam  is  shown  in  re- 
lation to  the  area  it  serves,  and  an  S-foot 
scale  model  of  Shasta  Dam  as  it  will  appear 
when  completed  in  about  4  years  were  ont- 
standlng  attractions. 

The  broadcast  was  conducted  by  William 
Welch,  manager  of  special  events  and  news- 
caster for  KFEL.  It  opened  with  the  shat- 
tering of  a  concrete  cylinder  18  Inches  in 
diameter  by  application  of  1,7.^,000  pounds 
of  pressure  in  the  great  laboratory  testing 
machine.  Sinclair  O.  Harper,  Chief  Engi- 
neer, Bureau  of  Reclamation,  Col.  John  Ho- 
gan,  president,  American  Society  of  Civil  En- 
gineers, and  John  C.  Page,  Commissioner, 
Bureau  of  Reclamation,  each  spoke  briefly 
to  the  radio  audience  concerning  the  labora- 
tories and  the  work  done  there,  while  Emilc 
N.  Vidal,  engineer,  Robert  F.  Blanks,  senior 
engineer,  and  William  E.  Warne,  Director  of 
Information,  of  the  Bureau's  staff,  assisted 
Mr.  Welch  in  describing  the  laboratories. 

Mr.  Harper  welcomed  the  engineers  and 
public  to  the  laboratories,  saying: 

"In  the  basement  of  the  United  States 
Customhouse  here  in  Denver,  the  Bureau  of 
Reclamation  maintains  its  laboratories  where 
materials  which  go  into  such  great  dams  as 
Boulder,  Grand  Coulee,  and  Shasta  are 
tested;  where  designs  are  tried  out  on  nctu.il 
small  scale  models;  and  where  practical 
scientific  research  is  conducted.  This  labora- 
tory, or  rather  this  series  of  laboratories,  for 
there  are  several  here,  is  in  truth  a  part  of 
the  engineering  design  work.  The  Denver  of- 
fice of  the  Bureau  of  Reclamation  designs 
and  supervises  all  the  construction  of  projects 
In  the  17  Western  States.  Here  more  thon 
S-V)  gradiinte  engineers  are  employed.  The 
lal>oratorios  embrace  one  important  phase  of 
the  design  work,  but  not  {tarticularly  large 
In  comparison  with  some  other  sections. 

"When  little  dama  would  do  the  work  that 
needed  to  be  done,  the  rule  of  the  thumb 
played  as  large  a  part  in  their  construction 
as  did  engineering  principles  and  theories. 
When  larger  nfrmiures  were  needed,  more 
precise  methods  were  re<inire<l.  We  found 
we  had  to  know  more  about  how  water  acte<l 
In  going  over  a  spillway,  how  concrete  l>e- 
baved  when  It  was  embedded  In  the  middle 
of  Boulder  Dam.  how  water  percolated 
through  rarloiifl  soils  In  earthen  dam  con- 
struction.   We  studied   those  things  here. 

"PrMldent  Hosan  of  the  American  Society 
of  CiTll  BngiiMera,  the  Bureau  of  Reclam-i- 
tloD  bu  thrown  open  Its  loboralories  today 
to  tlw  pablic  because  your  society  Is  holiling 
Its  seventieth  annual  convention  In  Denver. 
We  arc  showing  the  engineers  what  we  have 
found  out  and  wbat  we  ar«  studying.  Wo 
ar«  a  Ooremment  agenry  and  such  knowl- 
fldCB  aa  we  gain  belongs  to  and  Kboiild  be 
used  to  benefit  ercrybody.  I  welcome  the 
members  of  the  American  Society  of  Civil 
BiHlneeri  here,  and  throngh  the  facilities  of 
atatlon   KKKL  and   the  Mutual   Network.   I 


invite  all  to  inspect  the  laboratories  of  the 
Bureau  of  Reclamation." 

In  response.  Col.  Hogan  said: 

"As  president  of  the  American  Society  of 
Civil  Engineers  and  on  behalf  of  its  thou- 
sands of  members,  I  -^rish  to  congratulate  the 
United  States  Bureau  of  Reclamation,  and 
the  chief  engineer,  Mr.  Harper,  on  the  won- 
derful scientific  exhibition  which  we  are  now 
previewing.  It  is  particularly  fitting  that  the 
Civil  Engineers  should  hold  their  seventieth 
annual  convention  in  the  city  of  Denver,  the 
headquarters  of  the  greatest  Government 
construction  bureau,  and  discuss  here  tlio 
technical  problems  which  confront  them. 

"If  you  draw  a  North-South  line  through 
the  middle  of  Nebraska,  you  will  find  that, 
with  the  exception  of  the  Pacific  Northwest, 
most  of  the  country  west  of  this  line  Is  semi- 
arid  and  agriculture  furnishes  only  a  pre- 
carious livelihood.  In  many  places,  however, 
the  soil  is  very  fertile  and  needs  only  water 
to  raise  surprising  crops.  It  has  for  40  years 
been  the  business  of  the  Reclamation  Service 
to  store  the  snowfall  in  the  Rooky  Moun- 
tains and  distribute  the  water  over  the  areas. 

"How  well  this  work  has  been  done  is  dem- 
onstrated by  the  fact  that  the  reclamation 
works  are  models  for  similar  works  all  over 
the  world  and  have  been  visited  frequently 
by  engineers  from  every  country  in  the  world. 

"Their  engineering  works  include  at  least 
two  which  may  be  properly  classed  among 
the  seven  wonders  of  the  world  and  the  net 
result  has  been  a  great  addition  to  the  per- 
manent and  Indestruclble  wealth  of  America. 
All  of  these  greot  structures  did  not  just 
grow  'like  Topsy.'  They  were  the  result  of 
the  patient  research  and  experiments  con- 
ducted in  these  laboratories  which  -will  be 
explained  to  you. 

"In  these  days  of  war  and  destruction,  I 
l)elleve  we,  os  Americans,  should  all  rejoice 
in  saluting  one  of  the  greatest  of  peace-time 
achievements  with  'Hats  oft  to  the  United 
States  Bureau   of  Reclamation.'" 

The  Commissioner  clo.se<i  the  broadcast  as 
follows : 

"You  have  just  been  throngh  the  lal>ora- 
tories  of  the  Bureau  of  R<>cianintion  where 
engineering  designs  are  investigated  an-l 
sometimes  improved.  The  Bureau,  an  agency 
of  the  United  States  Department  of  the  In- 
terior, has  built  about  100  dams  furnishing 
irrigation  water  to  more  than  ,1  million  acres 
of  land  which  thereby  have  l)een  rwlalmed 
from  the  desert  and  now  support  more  than 
a  million  people.  This  work  lias  been  going 
on  for  38  years.  We  are  now  engaged  in  nn 
<'X|innded  program  which  will  make  homes 
eventually  for  nearly  an  additional  million 
lieople.  The  Bureau  operates  In  17  of  th<3 
large,  dry  Western  States;  that  third  of  the 
Nation  which  Is  arid  or  semlarid. 

"The  Bureau  Is  proud  of  Its  engineering 
record.  It  builds  for  permanence  and  never 
has  lost  a  dam.  It  is  proud  also  of  the  fact 
that  Its  work  gives  people  the  opportunity 
to  make  successful  new  bomes ;  Itelps  to  build 


and  to  stabilize  these  Western  States  and  the 
Nation ;  and  returns  to  the  Treasury  through 
payment  for  water  and  power  the  cost  of  its 
construction. 

"I  hope  you  have  found  the  work  of  the 
laboratories  Interesting.  I  can  assure  you  it 
is  important.  Here  have  been  discovered 
ways  of  reducing  the  cost  of  many  types  of 
structures,  making  them  serve  more  effi- 
ciently, and  at  the  same  time  increasing  the 
length  of  their  useful  life. 

"These  laboratories  are  the  tools  of  the 
designing  engineers.  Problems  arising  in  the 
design  of  dams  and  other  structures  of  un- 
precedented size  are  often  worked  out  here 
through  study  and  experiment  with  models 
made  precisely  to  scale.  Theoretical  solu- 
tions are  tested  in  practical  situations.  To 
give  iin  example,  on  one  great  dam  model 
tests  improved  the  spillway  design  and  at 
the  same  time  reduced  the  cost  of  construc- 
tion of  the  spillway  by  half  a  million  dollars. 

"We  can  say  pretty  accurately  as  a  result 
of  the  work  done  here  that  our  big  dams  are 
permanent,  useful  Improvements.  Our  chil- 
dren should  be  able  to  admire  and  use  such 
structures  as  Boulder  and  Grand  Coulee  Dams 
at  a  time  so  distant  in  the  future  that  they 
will  have  difficulty  in  tracing  their  family 
trees  back  to  our  time." 


Black  Canyon  Canal  Structures 

CONTRACT  for  the  construction  of  two  waste-  ■ 
ways  on  the  lateral  system  of  the  Black 
Conyon  Canal  which  will  serve  the  new  Pay- 
ette Division  of  the  Boise  project,  Idaho,  was 
awarded  on  August  21  to  Vernon  Brothers  Cn. 
of  Boise  on  its  low  bid  of  $84,572.50. 

The  contract  covers  earthwork  and  struc- 
tures for  the  Graveyard  Gulch  and  the  Ijingiey 
Gulch  wasteways.  It  Involves  the  excavation 
of  .'156,000  cubic  yards  of  materials ;  the  con- 
struction of  concrete  drops  and  chutes,  canal, 
highway  and  railroad  crossings,  bridges, .. 
drains,  inlets,  and  other  structures.  j 

The  Black  Canyon  Canal,  with  an  Initial 
capacity  of  1,900  second-feet,  heads  at  the 
Black  Canyon  Dam  and  runs  west  for  a  dis- 
tance of  about  30  miles.  Its  route  follows  the 
southern  edge  of  the  Payette  Viilloy,  first 
through  the  orchards  nn  the  Kmmrtt  Slope  iind 
then  along  a  steep  hill  near  Plymouth,  where 
It  crosses  the  Payette-Boise  summit.  Tliere 
the  canal  divides  Into  two  branches,  the  A  niul 
D  line  canals,  which  continue  westward  hIouk 
the  Boise  and  Payette  Slopes.  The  Graveyard 
Gulch  wasleway  extends  north  from  the  Black 
Canyon  Canal  Just  before  it  branches  and 
crosses  the  1'H.vclte  Valley  branch  of  the  I'nlon 
Pacific  Itallroad.  The  Langiey  Gulch  waste- 
way  extends  north  from  the  A  line  canal  to  a 
point  near  New  Plymouth. 

Work  on  the  main  canal  is  completed  and  | 
constrtjction  of  the  lateral  system   is  under 
way.     Tills   new   Payette   Division    will   add 
47,000  acres  to  one  of  the  oldest  and  largo^i 
Federal  Reclamation  projects. 
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Reclamation 

(Continued  from  p.  2^6) 

revenues  and  the  repayments  by  the  set- 
tlers were  set  aside  as  a  Reclamation  re- 
volving fund. 

This  was  considered  a  good  business 
proposition  on  the  part  of  the  Federal  Gov- 
ernment, and,  in  my  opinion,  it  has  proved 
to  be  exactly  that. 

Reclamation  a  Paying  Investment 

Beclamation  projects  completed  and  now 
operating  as  a  result  of  this  policy  have  re- 
paid more  than  $62,000,000  of  the  cost  of  the 
works  serving  them.  They  support  more 
than  1,000,000  people  on  some  70,000  farms 
and  in  some  258  project  towns.  They  pro- 
duce more  than  $100,000,000  of  new  wealth 
annually.  They  have  produced  more  than 
21/4  billions  of  dollars  of  new  wealth  since 
they  first  started  operation.  They  have  cre- 
ated and  are  protecting  taxable  values  in 
excess  of  $4,500,000,000.  They  provide  an  an- 
nual market  for  produce  and  manufactures 
of  the  humid  areas  worth  more  than  our  for- 
eign trade  with  many  countries  which  are 
considered  prime  markets  for  American 
goods. 

Let  me  rejwat  these  facts.  They  are  worth 
repetition.  Homes  and  a  chance  for  a  good 
livelihood  for  a  quarter  of  a  million  Ameri- 
can families.  A  crop  production  valued  at 
$100,000,000  a  year.  A  market  for  Ameri- 
can industry  worth  $200,000,000  a  year. 
Taxable  property  carved  out  of  lonely  desert 
totaling  more  than  $4,.5O0,OO0,OOO.  This  is 
what  Reclamation  has  brought  to  the  country. 
I  From  the  first,  however,  the  Congress  has 

looked  on  the  Federal  Reclamation  program 
also  as  a  social  program.  It  directed  that 
settlement  be  on  family-size  farms.  It  has 
written  into  the  law  from  time  to  time  pro- 
visions to  prevent  speculation  in  project  lands 
and  to  protect  the  settlers.  It  directs  that 
in  selling  surplus  power  from  project  plants 
preference  shall  be  given  to  publicly  owned 
or  cooperative  distributors.  It  declared  this 
year  "that,  in  the  opening  to  entry  of  newly 
Irrigated  public  lands,  preference  shall  be 
given  to  families  who  have  no  other  means 
of  earning  a  livelihood,  or  who  have  been 
compelled  to  abandon,  through  no  fault  of 
their  own,  other  farms  in  the  United  States, 
and  with  respect  to  whom  there  is  a  proba- 
bility that  such  families  will  be  able  to  earn 
a  livelihood  on  such  irrigated  land." 

The  present  practices  and  methods  of  the 
Bureau  of  Reclamation,  even  the  present 
method  of  financing  the  construction  and  the 
large  multiple-purpose  project,  are  also  the 
products  of  evolutionary   processes. 

The  Reclamation  Act  of  June  17,  1902,  was 
brief.  It  contained  only  a  few  hundred 
words.  Subsequent  legislation  making  up 
the  body  of  the  Federal  Reclamation  law, 
however,  together  with  interpretations,  make 


a  volume  of  several  hundred  closely  printed 
pages.  There  have  been  no  startling  inno- 
vations, however.  In  this  body  of  law.  The 
original  principles — economic  feasibility  and 
reimbursability — still  govern.  For  the  most 
part,  only  logical  extensions  have  been  made 
as  changing  conditions  have  dictated. 

When  the  sales  of  public  lands  diminished 
and  virtually  ceased,  other  revenues,  such  as 
a  portion  of  the  royalties  from  oil  and  min- 
erals taken  from  the  public  lands,  were  added 
to  the  reclamation  fund.  When  it  was  found 
that  reservoirs  being  constructed  to  serve 
Federal  project  lands  could  also  be  made  to 
provide  supplemental  water  to  projects  al- 
ready in  existence,  provisions  were  made  by 
which  water  could  be  supplied  under  ade- 
quate contracts  to  those  areas.  When  it 
evolved,  with  the  construction  of  large  dams, 
that  power  could  be  generated,  a  measure 
of  flood  protection  provided,  and  navigation 
served  in  addition  to  meeting  irrigation 
storage  requirements,  intelligent  and  con- 
structive steps  were  taken  to  authorize  con- 
sideration of  and  the  planning  for  these 
multiple  and  related  functions. 

It  obviously  is  appropriate  that  the  Fed- 
eral Government  should  insure  a  wide  dis- 
tribution of  the  benefits  of  these  works  built 
in  the  public  interest.  These  advances  were 
made  step  by  step  to  that  end. 

In  recent  years,  beginning  with  the  Insti- 
tution of  the  first  major  public-works  pro- 
gram, the  reclamation  fund  has  been  sup- 
plemented and  augmented  by  allotments 
and  appropriations  from  other  sources.  Con- 
struction financed  by  the  reclamation  fund 
has  cost  $265,000,000.  In  addition,  allotments 
from  emergency  funds  totaling  $190,937,000 
have  been  made  and  $324,540,000  have  been 
appropriated  from  the  General  Treasury. 
The  allotments  from  the  emergency  funds  for 
reclamation  projects  are  also  reimbursable 
and  about  25  percent  of  the  total  expenditure 
is  chargeable  to  power  and  will  be  returned 
with  interest  at  a  rate  not  less  than  3  per- 
cent. Projects  like  Boulder  Dam,  Griuul 
Coulee  Dam,  and  the  Central  Valley  project 
In  California  never  could  have  been  financed 
wholly  from  the  reclamation  fund.  I  con- 
sider each  of  these,  however,  wholly  justified 
in  the  public  interest  and  it  is  appropriate 
that  general  funds  have  been  made  available 
for  their  construction. 

President  Theodore  Roosevelt  told  Con- 
gress in  1901,  "It  is  as  right  for  the  National 
Government  to  make  the  streams  and  rivers 
of  the  arid  region  useful  by  engineering 
works  for  water  storage  as  to  make  useful 
the  rivers  and  harbors  of  the  humid  regions 
by  engineering  works  of  arother  kind." 

This  cannot  be  questioned.  Historic  as  Is 
the  policy  of  river  and  harbor  improvement 
for  navigation,  however,  I  do  not  mean  to 
imply  that  the  justification  of  Federal  Rec- 
lamation rests  wholly  on  this  comparison. 

The  work  of  conservation  and  utilization 
of  the  precious  water  resources  of  the  West 
stands  firmly  on  its  own  feet. 


While  other  peoples  make  terrible  wars  for 
expansion,  we  have  only  to  build  great  works 
to  provide  ourselves  with  elbowroom.  This 
constructive  endeavor,  which  will  more  than 
pay  Its  own  way  through  direct  returns  to 
the  common  treasury  and  increases  in  tax- 
able wealth,  pays  dividends  in  future  security 
as  well.  I  see  in  these  great  water  projects 
and  the  developments  which  go  with  them 
ramparts  which  will  guard  our  civilization 
and  which  may  serve  it  as  well  as  have  the 
canals  served  Egypt  which  were  built  more 
than  4,000  years  ago. 

Crane  Prairie  Dam 
Completed 

CONSTRUCTION  of  the  Deschutes  project, 
Oregon,  was  authorized  by  the  President  No- 
vember 1,  1937,  and  began  on  September  19, 
1938.  The  irrigation  plan  of  the  development 
provides  for  the  storage  of  Deschutes  River 
water  In  two  reservoirs — Wickiup,  with  a 
capacity  of  180,000  acre-feet,  and  Crane 
Prairie — for  distribution  through  a  65-mile 
main  canal  and  a  lateral  system. 

Construction  at  Crane  Prairie  Dam  is  vir- 
tually completed.  All  that  remains  to  be  done 
is  the  completion  of  the  upstream  protection 
on  the  spillway,  the  excavation  of  the  river 
channel  to  final  grade  upstream  from  the  dam, 
the  placing  of  the  screen  fabric  on  the  fish 
screen  and  the  final  clean-up. 

The  completion  of  the  dam  will  create  a 
reservoir  which  will  provide  a  capacity  of 
50,000  acre-feet,  or  about  16  billion  gallons  of 
a  much  needed  supplemental  water  supply  for 
47,500  acres  of  land  near  Bend,  Oreg. 

The  lands  to  receive  the  supplemental  supply 
are  in  the  long-established  Irrigated  areas  of 
the  Central  Oregon  Irrigation  District,  the 
Arnold  Irrigation  District,  and  the  Crook 
County  Improvement  District  No.  1. 

The  irrigation  districts  built  their  own  irri- 
gation system  years  ago  but  have  developed 
and  grown  beyond  the  capacity  of  the  system 
so  that  the  farmers  were  unable  to  obtain  a 
share  of  the  available  water  supply  suflicient 
to  take  care  of  their  crops. 

The  contractor's  price  for  the  dam,  erected 
under  the  supervision  of  Bureau  engineers, 
was  approximately  $104,000.  The  cost  of  the 
dam  plus  other  features  of  the  project,  in- 
cluding Wickiup  Dam  which  is  still  under  con- 
struction, will  be  repaid  under  a  40-year 
contract  by  the  water  users. 

Crane  Prairie  Dam  is  an  earth-flU  structure 
with  rock  facing.  It  is  40  feet  high,  20O  feet 
thick  at  the  base,  and  280  feet  long  at  the 
crest.     It  has  a  volume  of  28,000  cubic  yards. 

As  on  many  Reclamation  projects,  provision 
is  made  for  the  protection  of  fish  life.  In- 
cluded in  the  Crane  Prairie  Dam  contract  was 
the  construction  of  a  concrete  and  steel  fish 
screen  and  control  structure.  Fish  screens  in 
Reclamation  reservoirs  prevent  fish  from  pass- 
ing into  the  canals  which  carry  the  water  to 
the  farm  fields. 
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Salt  Lake  Aqueduct 

Provo  River  Project,  Utah 


By  C.  B.  JACOBSON,  Assistant  Engineer 


RECENTLY  added  to  the  large  field  of  con- 
struction actlvittes  by  the  Bureau  of  Becla- 
mation  is  the  40-mUe  aqueduct  between  Deer 
Creek  Dam  and  Salt  Lake  Oity.  Participa- 
tion in  this  phase  of  irrigation  development 
marks  the  entrance  of  the  Bureau  into  the 
field  of  extensive  pipe-line  construction.  The 
Salt  Lake  Aqueduct,  comprising  Z^h  miles  of 
concrete-lined  tunnels,  36  miles  of  concrete 
and  steel  pipe  conduit,  and  numerous  struc- 
tures, is  estimated  to  cost  $5300,000. 

The  purpose  of  the  aqueduct  is  to  convey 
storage  water  from  the  Deer  Creek  Reser- 
voir to  Salt  Lake  City  and  its  suburban  area 
for  irrigation  and  domestic  uses.  It  Is  in- 
teresting to  note  that  the  area  now  Included 
In  the  Provo  River  project,  which  will  benefit 
by  a  supplemental  irrigation  supply,  was  the 
scene  where  modem  irrigation  practice  be- 
gan in  July  1S47.  Since  that  time  Salt  Lake 
City  has  become  an  important  center  of  in- 
dustry and  activity  with  a  present  popula- 
tion of  140,000  people.  Through  the  applica- 
tion of  water  from  the  many  nearby  moun- 
tain streams,  the  .viiburban  lands  surrounding 
the  city  have  developed  into  highly  cultivated 
areas.  Through  necessity  this  development 
and  growth  was  paralleled  by  a  conservative 
and  economical  use  of  the  various  sources  of 
water  supply. 

The  storage  water  of  Utah  Lake,  which 
normally    spilled    Its    high    water    into    the 


Great  Salt  Lake  through  the  Jordan  River, 
was  utilized  by  various  irrigation  Interests 
through  the  use  of  a  small  regulatory  dam 
at  the  outlet.  Salt  Lake  City  later  installed 
a  pumping  system  whereby  water  could  be 
obtained  from  Utah  Lake  during  the  season 
of  low  stage  in  order  to  effect  an  ezcbnnge 
with  the  owners  of  mountain  stream  water, 
a  more  potable  source  for  municipal  purposes. 
The  city  also  built  several  small  dams  and 
reservoirs  for  the  storage  of  flood  waters. 
However,  the  inadequacy  of  these  supplies 
has  been  evident  for  several  years.  Realiz- 
ing that  the  future  growth  and  prosperity  of 
the  city  and  its  suburban  area  is  largely  de- 
pendent upon  an  insured  water  supply,  this 
community  has  been  diligently  seeking  a 
long-time  water  plan,  one  which  will  not  only 
eliminate  the  shortages  of  the  present 
droughts,  but  will  also  provide  for  future 
industrial  and  municipal  expansion  and  for 
the  development  of  the  adjoining  suburban 
areas. 

Veed  for  Supplemental  Water 

The  drought  period  of  1931-35  brought 
about  a  full  realization  that  the  available 
supply  within  the  immediate  watershed  was 
Inadequate.  The  city  was  unable  to  fill  its 
small  reservoirs,  having  an  aggregate  capacity 
of  5,100  acre-feet.    Utah  Lake,  with  a  normal 


Concrete  bent  and  abutment  for  self- 
supporting  72-inch  diameter  steel  pipe 
span  used  over  natural  drainage  channels 


capacity  of  850,000  acre-feet,  was  down  to  a 
mere  20,000  acre-feet.  The  situation  was 
further  aggravated  when  the  city  was  unable 
to  meet  Its  exchange  agreements  with  the 
various  irrigation  interests,  which  in  turn 
demanded  the  full  flow  of  the  scanty  streams 
In  order  to  avoid  very  serious  shortages.  In 
a  desperate  attempt  for  relief,  the  city  turned 
to  the  development  of  artesian  and  deep-well 
systems,  but  this  supply  proved  very  costly 
and  was  also  quite  limited.  Of  the  various 
schemes  investigated,  the  plan  of  subscribing 
for  storage  in  the  Deer  Creek  Reservoir  of 
the  Provo  River  project  was  found  to  furnish 
a  present  adequate  water  supply  for  Salt  Lake 
City  and  adjoining  suburban  area,  and  more 
Important,  to  provide  a  reserve  for  many 
years  of  future  growth. 

The  Salt  Luke  Metropolitan  Water  District 
sultscribcd  for  40  percent  of  the  e«<timatcd 
mean  annual  yield  of  storage  supply  for  the 
Deer  Creek  Reservoir  amounting  to  46,000 
acre-feet  iwr  year.  The  most  feasible  plan 
for  the  delivery  of  this  supply  to  the  city  and 
the  adjoining  suburban  area   provided   that 
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the  city,  through  its  Metropolitan  District, 
would  contract  for  building  a  covered  conduit 
from  the  reservoir  direct  to  the  city  at  the 
highest  elevation  practicable  to  insure  the 
coverage  of  as  large  an  area  as  possible. 
Many  years  will  elapse  before  Salt  Lake  City 
can  fully  utilize  its  total  Deer  Creek  Reser- 
voir subscription  for  municipal  and  domestic 
purposes ;  therefore.  It  will  prove  advan- 
tageous for  the  city  to  lease  for  supplemental 
irrigation,  its  unused  water  to  the  agricul- 
tural interests  in  the  suburban  area  adjoining 
the  city  limits. 

Permanent  disposal  of  the  district's  water 
Is  prohibited  by  the  Metropolitan  District 
laws  of  the  State  of  Utah ;  however,  long- 
time agreements  are  to  be  made  with  the  out- 
lying districts.  As  the  city  expands,  much 
of  the  adjacent  suburban  area  will  be  incor- 
porated within  its  boundaries,  which  will 
result  In  a  transition  from  agricultural  to 
municipal  and  domestic  use  of  the  major 
portion  of  the  district's  water.  Further,  It 
was  found  infeaslble  for  the  Irrigators  to 
participate  in  the  project  if  required  to  meet 
their  portion  of  the  entire  Initial  cost.  On 
the  other  hand,  jposslbly  over  a  period  of  75 
years  when  the  city  will  ultimately  require 
its  full  subscription.  Salt  Lake  City  will  de- 
rive a  yearly  revenue  from  the  sale  of  its 
reserve  supply  and  will  greatly  benefit 
through  the  added  prosperity  of  its  suburban 
areas  brought  about  by  Its  well-balanced 
long-time  water  plan. 

The  Deer  Creek  Reservoir  is  located 
in  Provo  Canyon  about  17  miles  northeast  of 
Provo.  The  distance  from  the  reservoir 
to  Salt  Lake  City  is  28  miles  by  airline  and 
in  excess  of  50  miles  along  the  aqueduct.  It 
was  desirable  to  divert  from  the  reservoir  at 
elevation  5.274  and  enter  the  existing  distri- 
bution system  of  the  city  at  elevation  4,920. 
Many  problems  in  design,  geology,  and  gen- 
eral construction  methods  were  encountered 
In  determining  the  location  (fig.  1)  between 
the  Intake  and  terminus  of  the  aqueduct. 
Pipe  capable  of  withstanding  pressure  heads 
up  to  300  feet  is  required.  Many  structures 
are  necessary  to  convey  the  pipe  line  across 
dry  ravines  which,  at  times,  carry  cloud- 
burst torrents. 

In  the  Provo  Canyon  section  the  conduit 
will  traverse  the  canyon  floor  and  require  pro- 
visions against  damage  by  mud  flows  and  snow 
avalanches  which  are  so  prevalent  in  this 
area.  The  Bonneville  Terrace,  a  topographic 
remnant  of  prehistoric  Lake  Bonneville  along 
the  western  face  of  the  Wasatch  range  of 
mountains,  was  used  to  great  advantage  for 
the  location  of  the  conduit  while  at  other 
points,  tunnels  and  high-head  siphons  will 
provide  shorter  routes.  Although  no  move- 
ment Is  anticipated  along  the  Wasatch  Fault 
line  which  forms  the  face  of  the  Wasatch 
Mountains,  paralleling  the  aqueduct  in  gen- 
eral, an  extensive  geologic  study  was  made 
and  the  location  selected  to  avoid  the  fault 
line  except  where  absolutely  necessary.  These 
are  but  a  few  of  the  many  details  which  must 


Twenty-foot  section  of  test  pipe,  weighing  20  tons,  being  loaded  onto  special  trailer 


receive  consideration  in  order  to  secure  unin- 
terrupted service  so  valuable  to  a  municipality 
and  farming  community. 

Construction  of  the  Salt  Lake  Aqueduct  was 
started  early  in  1939  on  the  Alpine-Draper  and 
Olmsted  Tunnels.  Both  tunnels  have  a  con- 
crete lining  7  inches  thick  and  are  6%  feet 

Pipe  plant  of  Utah  Concrete  Pipe  Co. 
Placing  inner  reinforcing  cage  for  20- 
foot  section  of  test  pipe  for  Sale  Lake 
Aqueduct 


inside  diameter  horseshoe  sections.  An  article 
describing  construction  equipment  and  meth- 
ods was  published  In  the  June  1939  issue  of 
the  ERA.  The  Olmsted  Tunnel,  3,600  feet 
long,  was  completed  in  November  1939. 

A  contract  covering  an  8-mile  section  of 
pipe  line  and  structures  of  the  aqueduct  was 
awarded  on  August  29, 1939,  to  the  Utah  Con- 
crete Pipe  Co.  on  a  low  bid  of  $522,353.27. 
The  section  under  construction  extends  from 
the  outlet  portal  of  the  Olmsted  Tunnel  at  the 
mouth  of  Provo  Canyon  north  to  American 
Fork  Creek  and  Is  made  up  of  low-head  pre- 
cast reinforced  concrete  pipe  units  having  an 
inside  diameter  of  69  inches  and  a  wall  thick- 
ness of  71/^  inches.  The  pipe  units,  the  length 
of  which  is  optional  with  the  contractor,  are 
to  have  a  bell-and-spigot  type  of  joint.  Af- 
ter being  set  in  the  trench  a  continuous  rubber 
gasket  will  be  pulled  over  the  spigot  end  and 
held  in  a  recess  cast  In  the  pipe.  The  units 
win  then  be  drawn  together  and  the  water- 
tight joint  completed  by  fleld  calking  and 
grouting  operations.  Special  care  Is  required 
in  the  preparation  of  the  foundation  upon 
which  the  pipe  rests  and  In  the  backfllling  of 
the  trench  to  prevent  settlement  or  movement 
of  the  pipe.  The  pipe,  except  where  carried 
on  concrete  bents  over  natural  drainage  chan- 
nels, will  rest  in  a  trench  having  an  average 
depth  of  11  feet,  and  Is  to  be  covered  with  a 
minimum  of  3  feet  of  earth. 

Other  sections  of  the  line  are  to  be  adver- 
tised for  construction  from  time  to  time  as 
funds  are  made  available.  A  separate  con- 
tract dated  November  16,  1938,  was  executed 
by  the  United  States  and  the  Metropolitan 
Water  District  of  Salt  Lake  City  covering  the 
repayment  of  construction  costs  of  the 
aqueduct. 
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Inauguration  Ceremonies  for  Continental 

Divide  Tunnel 


Colorado — Big  Thompson  Project 


WORK  was  officially  started  on  the  Contl- 
n<>ntal  Divide  Tunnel  of  tlie  Colorado  Big 
Thompson  projet-t,  Siindny,  June  23,  1940,  at 
S  o'clock,  p.  m. 


The  official  starting  of  the  tunnel  ceremony 
was  held  through  the  cooperation  of  The 
Northern  Colorado  Water  Conservatory  Dis- 
trict, The  Bureau  of  Reclamation,  and  S.  S. 


Magoffin,   contractor.     At  2  p.  m.,  approxi 
mately  2,S00  people  bad  gathered  at  the  site 
of  the  east  portal  of  the  tunnel  where  the 
ceremonies  were  to  be  held. 

A  descriptive  story  was  first  broadcast  over 
radio  station  KFKA.  located  at  Greeley, 
Colo.,  which  is  in  the  heart  of  the  con- 
servancy district.  George  A.  Irwin,  president 
of  the  Greeley  Chamber  of  Commerce,  actol 
as  chairman  and  introduced  the  following 
speakers : 

Dr.  Charles  A.  Lory,  president,  Colorado 
State  College  of  Agriculture  and  Mechanic 
Arts,  Fort  Collins,  Colo. 

S.  O.  Harper,  Chief  Engineer,  Bureau  of 
Reclamation,  Denver,  Colo. 

Porter  J.  Preston,  supervising  engineer, 
Colorado-Big  Thompson  project,  E^tes  Park, 
Colo. 

Other  speakers  Included  8.  S.  Magoflin, 
president,  and  Frank  Purvis,  superintendent 
of  the  Magoffin  Construction  Co. ;  Cleres  H. 
Howell,  construction  engineer.  Continental 
Divide  Tunnel,  Bureau  of  Reclamation,  and 
Charles  Hansen,  president.  Northern  Colo- 
rado Water  Conservancy  District.  Mr.  Han- 
sen read  congratulatory  messages  from  the 
Colorado  congressional  delegation.  Secretary 
of  the  Interior  Harold  L.  Ickes,  and  State 
officials. 

While  the  2,500  spectators  stood  and 
<-heered  under  a  blailng  Colorado  sun,  Mr. 
Hansen  closed  an  electric  switch  and  a  se- 
ries of  heavy  muffled  booms  together  with 
vivid  flashes  at  the  tunnel  portal  officially 
proclaimed  that  the  tunnel  work  was  under 
way. 

After  a  few  minutes  wait  for  the  powdn 
fumes  to  clear  away,  the  spectators  were 
allowed  to  go  forward  and  inspect  for  them- 
selves the  results  of  the  ofllclal  shots. 

Many  of  the  Intere8te<l  spectators  and 
those  who  have  been  actively  engaged  In 
bringing  this  project  to  the  construction 
stage,  emerged  from  the  portal  with  large 
pici-es  of  rock  to  keep  as  souvenirs  of  a  large 
undertaking  finally  under  way. 

Upper:  East  Portal  of  Continental  Divide 
Tunnel,  with  spectators  going  forward 
to  view  results  of  official  starting  shots. 
Center:  The  official  shots  have  been  fired 
and  the  crowd  is  waiting  for  fumes  to 

clear  before  inspecting  the  tunnel. 

Lower:  Porter  J.    Preston,   Supervising 

Engineer  of  the  project,  delivers  address 

to  visitors  at  tunnel  ceremonies. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Boulder  Canyon  Project, 
Arizona-Nevada-Calijornia ' 

Boulder  Canyon  project. — The  name  was 
derived  from  Boulder  Canyon,  deep  gorge  in 
the  Colorado  River  more  than  450  miles 
above  its  mouth  and  just  below  the  confluence 
of  the  Virgin  River.  Popularly  designated  as 
the  Boulder  Canyon  project  and  so  mentioned 
in  numerous  reports  in  the  years  preceding 
the  enactment  of  legislation  authorizing  the 
construction,  the  act  of  December  21,  1928, 
specifically  bestowed  the  name,  Boulder 
Canyon  project. 

Boulder  Dam. — The  dam,  440  miles  above 
the  mouth  of  the  Colorado  River,   took   its 


THIS,  the  fourth  in  the  series  of  articles 
on  the  above  subject,  includes  the  following 
projects:  Boulder  Canyon,  Salt  River,  Grand 
Valley,  North  Platte,  Tucumcari,  and  Pine 
River  projects. 


name  from  the  project.  Although  constructed 
in  Black  Canyon  (sometimes  mistakenly  re- 
ferred to  as  lower  Boulder  Canyon),  Boulder 
Dam  was  the  name  in  common  use  during 
the  planning  period,  and  on  July  4,  1930, 
Secretary  of  the  Interior  Ray  Lyman  Wilbur 
ordered  work  to  start  on  Boulder  Dam. 
Later,  in  September  1930,  Secretary  Wilbur 
designated  the  dam  "Hoover  Dam,"  but  this 
designation  was  superseded  in  May  1933  by 
order  of  Secretary  of  the  Interior  Harold  L. 
Ickes,  who  restored  the  original  name,  Boul- 
der Dam,  to  eliminate  confusion. 

Boulder  power  plant. — The  power  plant 
was  named  for  the  project  and  the  dam. 

Bmilder  City. — The  Government  town  In 
Nevada  derived  its  name  from  the  project. 

Lake  Mead. — The  reservoir  created  by 
Boulder  Dam  was  named  for  Dr.  Elwood 
Mead,  Commissioner,  Bureau  of  Reclamation, 
1924-36. 

Las  Vegas,  Nev. — This  name  was  given  be- 
cause of  the  desert  oasis  in  which  it  is  lo- 
cated. In  the  early  1800's  it  was  known  as 
Las    Vegas   De   Quintanos.    Las   Vegas,    tho 


'  Much  of  the  information  concerning  the  origin 
of  names  on  this  project  as  herein  given  was  taken 
from  the  book  Place  Names  in  Arizona,  by  Will  C. 
Barnes,  published  by  the  University  of  Arizona. 
I'loneers  in  this  area  were  also  of  great  help  in 
some  few  cases. 
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Above:  Boulder  Dam  impounds  Lake  Mead,  the  longest  man-made  lake  in  the  world — 

115  miles 


Below:  Aquaplaning  on  Lake  Mead 


Spanish  for  meadows,  was  undoubtedly  calle.l 
Quintanofl  Meadows  after  Quintanos,  ar. 
early  Mexican  trader. 

Kingman,  Ariz. — This  small  town  on  th<^ 
Santa  Fe  Railroad  about  72  miles  from  Boul- 
der Dam,  was  named  after  Lewis  Kingman, 
locating  engineer  for  the  railroad.  A  post 
oflBce  was  established  there  on  March  22, 
1883. 

St.  Thonuu,  Overton,  Logandalc,  and  Kao- 
lin, Kev. — These  small  communities  in  the 
Muddy  and  Virgin  River  valleys  were  settled 
by  the  Mormon  Church  about  1835.  St. 
Thomas  is  believed  to  have  been  named  after 
the  biblical  character,  St.  Thomas.  Th*" 
origin  of  Overton,  is  unknown.  Logandale 
was  named  after  the  Logan  family,  among 
the  first  settlers  in  the  area.  Kaolin  derives 
its  name  from  a  deposit  of  kaolin  near  thd 
town  site. 

Fort  Callrille.— Anson  Call,  of  the  Mor- 
mon Church,  established  this  fort  on  De- 
cember 17,  1864.  The  remains  of  the  fort 
are  located  on  the  Colorado  River  Just  down- 
stream from  Boulder  Canyon  at  a  point 
which  was  considered  the  head  of  early  day 
navigation  upstream.  This  point  Is  now  cov- 
ered by  Lake  Mead. 

Pierce  Ferry. — This  ferry,  located  on  the 
Colorado  River  near  the  lower  end  of  Grand 
Canyon  at  the  month  of  the  Grand  Wash, 
was  established  in  December  1876  by  Harrison 
Pearce,  for  whom  It  was  named,  although  the 
spelling  of  the  name  was  changed  in  placing 
It  on  all  maps. 

Boneliet  Ferry. — So  named  for  Daniel 
B«inelll,  an  early  settler  in  the  Virgin  River 
valley.  This  ferry  was  located  on  the  Colo- 
rado River  near  the  mouth  of  the  Virgin 
River. 

Qregfft  Ferry.— Rstabllshed  on  the  Colo- 
rado River  between  Iceberg  and  Virgin  can- 
yons, by  a  man  named  Oregg.  The  date  of 
establishment,  however,  is  unknown. 

Virgin  Hirer. — "Rio  De  La  Vlrgcn,"  River 
of  the  Virgin.  Undoubtedly  the  name  was 
given  by  early  Spanish  explorers.  The  river 
rlw-s  In  Kane  County,  Utah,  flows  southwest 
through  the  northwest  comer  of  Arizona  Into 
Nevada,  and  joins  the  Colorado  River  in 
Clark  County  at  Boulder  Canyon.  Ives  In 
18S7  and  Powell  In  18S7  spelled  the  name 
VIrgen,  which  spelling  no  doubt  came  from 
Esealante,  who  In  1770  named  and  spclleil 
It  Rio  De  La  Vlrgen. 

Mnddy  River. — This  river,  which  contrary 
to  Its  nnmc  never  could  have  been  callc<l 
muddy,  protmbly  was  flrst  seen  at  a  time  of 
high  water  when  discoloration  by  silt  might 
hare  been  noted,  thus  suggesting  the  nam<>. 
The  ttream.  In  Palnte  County,  once  a  part 
of  Arlsona,  now  Chirk  County,  Ner..  tra- 
reraed  that  pnrt  of  the  State  which  wa^ 
settled  In  January  1865  with  sereral  Mormon 
towns,  probably  St.  Thomas,  Kaolin,  Over- 
ton, and  Ijogondnle.  Muddy  River  is  a 
branch  of  the  Virgin  River. 

Iau  Vega*  Ho**.— Tlils  large  wash  on  the 
Nerada  aide  of  the  Colorado  River  between 


Black  and  Boulder  Canyons,  received  its  name 
from  the  town  of  Las  Vegas. 

Detrital  Waih. — This  long  and  wide  valley 
on  the  Arizona  side  of  the  Colorado  River 
was  so  named  because  of  its  geological  char- 
acteristics. 

Hementcay  ITo**. — A  wash  on  the  Nevada 
side  of  the  Colorado  River  just  above  Black 
Canyon,  probably  named  after  an  early  day 
pro-spector. 

Orand  Wash. — ^A  deep  gorge  In  the  extreme 
northwest  corner  of  the  State,  extending 
southwest  to  the  Colorado  River  near  the 
Arizona  State  line  at  Iceberg  Canyon,  named 
after  Grand  Wash  CllfTs,  which  form  the 
lower  end  of  Grand  Canyon. 

The  Temple. — A  rock  formation  on  the 
Colorado  River  near  Virgin  Canyon,  which 
resembles  an  old  temple. 

The  Campanile. — ^A  rock  formation  across 
the  river  from  The  Temple,  having  the  ap- 
pearance of  a  tower  or  steeple. 

Virgin  Canyon. — This,  the  flrst  canyon  on 
the  Colorado  River  upstream  from  the  moutii 
of  the  Virgin  River,  probably  was  named 
after  the  Virgin  River. 

Iceberg  Canyon. — On  the  Colorado  River, 
just  downstream  from  the  mouth  of  the 
Grand  Wash,  named  In  Wlieelcr's  Report  of 
1871  with  the  following  statement :  "Passin.:; 
through  a  small  unnamed  canyon,  we  applied 
the  term  'Iceberg'  to  it  on  account  of  the 
contour  of  its  northern  walls." 

Emery  Falls. — Located  In  a  small  canyon 
at  the  lower  end  of  Grand  Canyon,  now  cov- 
ered by  Lake  Mead  ;  discovered  by  the  Emerys 
about  1026.  The  Emerys  were  able,  with  a 
"Stem  Wheeler"  boat,  to  navigate  from 
Black  Canyon  to  the  point  where  they  founn 
these  falls.  Tlie  rapids  on  the  Colorado  Riv- 
er above  Emery  Falls  made  further  upstream 
navigation  impossible. 

Salt  River  Project,  Arizona 

Bait  River  project. — Derived  from  Salt 
River,  the  princlpol  source  of  water  supply. 
Salt  River  (Rio  Salada  or  Salinas)  so  named 
by  the  early  Spanish  exploren  because  of 
salty  water  added  to  the  river  from  salt 
springs  in  the  upper  reaches  of  the  river.  The 
waters  of  the  Salt  River  are  relatively  good 
nwlerd  In  the  nuiln,  averaging  about  700  parts 
per  million  of  solids. 

Verde  River. — The  name  of  this  secondary 
source  of  pn>Jcct  water  supply  means  green 
and  was  so  appll(<d  by  the  early  Spniilsh  ex- 
ploren because  the  river  lined  with  plants 
and  trees  was  in  vivid  contrast  to  the 
thousands  of  square  miles  of  adjacent  desert 
and  treeless  mountains. 

Rootevelt  Dam. — Named  In  honor  of  Theo- 
dore Roosevelt,  who  was  President  of  the 
United  States  when  the  Reclamation  Act  was 
pasaed  by  Congress,  and  when  constmction 
of  the  dam  wns  started.  He  dedicated  the 
dam  in  inil. 

Iforie  itma  Dam. — The  name  of  this  dnm 
comes  from  a  high  plateau  nearby  the  dam 


site  which  was  a  naturally  fenced  pasture 
where  a  rancher  kept  his  saddle  horses  when 
not  required  for  use.  By  bitx'king  a  small 
entrance  there  was  no  other  place  where  the 
stock  could  emerge  from  the  natural  enclosure. 
The  Horse  Mesa  plateau  appears  as  a  location 
on  maps  of  the  area. 

Mormon  Flat  Dam. — A  small  valley  called 
Mormon  Flat  is  the  main  part  of  the  reservoir 
created  by  the  dam.  Mormon  Flat  was  named 
from  the  early  Mormon  emigrants  wHio 
camped  there  and  herded  their  stock  on  the 
abundant  pasture. 

Stewart  Mountain  Dam. — So  named  for 
Stewart  Mountain  nearby,  the  name  "Stewart" 
being  given  In  honor  of  Jack  Stewart,  who 
operated  a  cattle  ranch  In  the  vicinity  and 
was  the  flrst  white  settler  in  that  area. 

Granite  Reef  Dam. — So  called  because  of 
a  reef  of  granite  rock  extending  part  way 
across  the  Salt  River  on  which  the  dam  Is 
located  for  a  part  of  Its  length. 

Joint  Head  Dam. — This  dam  Is  a  joint  di- 
version point  of  two  of  the  oldest  canal  com- 
panies of  the  Salt  River  Valley  and  thus  ob- 
tains its  name. 

Bartlett  Dam. — The  dam  site  has  been 
known  by  the  name  of  the  original  locator  of 
the  dam  site— William  H.  Bartlett,  an  engi- 
neer. 

Cave  Creek  Dam. — Named  from  the  creek 
or  desert  stream  on  which  it  is  located  for 
flood  control  x>urposes.  The  creek  derives 
its  name  from  the  caves  in  the  banks  of  the 
stream  near  its  headwaters. 

Intake  Dam. — So  called  because  it  Is  located 
on  Salt  River  at  the  head  or  intake  of  Roose- 
velt Reservoir  and  serves  as  a  diversion  dam 
for  the  power  canal. 

Arizona  Canal. — ^Thls,  the  largest  canal  on 
the  project,  serves  the  north  side  unit.  It 
derives  Its  name  from  that  of  the  State  of 
Arlsona,  which  is  made  up  of  two  Pima  In- 
dian wvrds,  "Ari"  and  "zono,"  meaning  "Place 
of  Little  Springs." 

Orand  Canal. — At  the  time  of  Its  construc- 
tion the  Grand  Canal  was  the  largest  and 
longest  canal  In  the  Salt  River  Valley  and 
was  the  fifth  irrigation  canal  constructed. 
The  word  "Grande"  Is  a  common  Spani.sh  word 
and  means  large.  The  Grand  Canal  was  the 
largest  at  the  time,  hence  the  name. 

Haricopa  Canal. — One  of  the  oldest  canals 
on  the  north  side  unit,  named  from  a  local 
tribe  of  Indians. 

ContoUdatcd  Canal. — Named  from  the  con 
solldatlon  of  several  early  canals. 

ile»a  Canal. — Constructed  and  named  liv 
early  M>ttlers  In  and  near  the  town  of  Mesa, 
which  was  named  by  the  founders  by  virttie 
of  Its  location  on  a  table  land  above  a  smnll 
valley  lying  along  Salt  River  to  the  south. 

Trmpc  Canal. — Constructed  and  named  liy 
early  settlers  In  and  near  the  town  of  Tempe, 
which  was  located  at  the  foot  of  a   small 
butte  on  the  l>anks  of  Salt  River,  and  named  i 
after  the  Vale  of  Tempe  In  Tliessaly.  j 

Han  Francisco  Canal. — The  canal  was  con-  j 
stnicled  by  white  and  Mexican  settlers,  using  1 
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Top:  Roosevelt  Dam  looking  upstream. 

Center:  Horse  Mesa  Dam,  from  upstream  side  showing  north 
and  south  gates,  stairs  to  gatehouse,  and  gatehouse. 


Top:     Stewart     Mountain     Dam.     Left     abutment     showing 
completed  spillway  channel. 

Centev:  Granite  Reef  Dam. 


Bottom:    Mormon    Flat  Dam,   with  two  50-  by  50-foot  steel      Bottom:  Bartlett  Dam.     The  storage  of  52,000   acre-feet    did 
regulating  gates.  much  to  oflfset  the  short  water  situation  on  the  Salt  River  project. 
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largely  Mexican  laborers  for  the  work.  The 
name  originated  from  the  patron  suint  of 
the  Mexicans,  St.  Francis.  The  Mexicans 
were  very  devout  Catholics  and  hoped  by 
ao  naming  ttie  canal  that  it  wmiUI  always 
carry  plenty  i>f  water  to  th»'lr  ImikIs. 

IHifhliiie  Canal. — So  named  because  it  Is 
serviHi  by  a  i»o«ster  i>iiiiip  from  tli*'  Wt^tern 
Canal. 

Phoenix. — The  Stale  nipiral  wiih  named  by 
one  of  the  early  settlen*  from  the  fMl>l<'<l  bird 
I'hnenix  that  artMe  from  its  iislies.  The  town 
Is  lo<-nte4l  on  the  site  of  an  anrieni  olvillKa- 
tlon,  evhlen<-ed   l)y   old  raiuilti,    biiildlne.  etc. 

(Ilrndalt:— The  town  was  foiind*^!  Iiy  Rev. 
B.  A.  Ilatvel,  of  the  Chnrch  of  Brethren  from 
IllinolM,  who  bought  SUIO  atres  of  land  and 
fiiliridtfl  the  town.  Why  he  called  it  Glendiile 
Is  not  diwlosed  by  the  archives  of  the  State 
lit>rarian'R  ofllce. 

I'riiria. — Tlie  town  of  l>«>orlii,  Ariz.,  wns 
founile<l  Ity  a  w-ttler  named  (•reenhut,  who 
came  fntiii  the  vicinity  of  I'eoria,  III. 

Tnllmon. — Named  after  the  founder — W.  O. 
Tolb-son. 

Cnnhion. — Named  after  the  founder — James 
Cashion. 

Krollnriale.  Named  after  Winfleld  Scwtt, 
om>  of  the  early  settlera  In  that  vicinity. 

rA<iiirf/«>r.~Nan)ed  after  lis  founder — Dr. 
A.  J.  Chandler. 

auhert.—Ho  called  after  a  man  of  that 
name  who  stnrteil  the  town  on  lands  owne<l 
by  him.     lie  wnH  n  rancher  and  cnttleman. 

I,arvrn. — This  town  was  started  as  a  single 
country  store  on  land  owik"*!  by  Koger  I^v<vn. 
who  la  now  the  Maricopa  County  recorder. 

Lehi. — The  story  behind  Lebi  comes  from 


the  Uouk  of  Mormon,  which  purports  to  be 
a  history  of  the  original  people  of  the  Ameri- 
can continent.  The  Book  of  Mormon  was 
written  by  .loseph  Smith,  the  founder  of  the 
Mormon  church,  and,  according  to  him,  I^elii 
was  the  leader  of  a  band  of  Isrealites  who 
startcHl  wandering  000  years  H.  ('.  ,  and  after 
8  years  landed  In  South  America,  where  they 
Itecamc  the  first  human  Inhatfltants  of  the 
southern  continent.  To  Mormons  the  name 
IjeM  has  a  religious  significance. 


Grand  Valley  Project,  Colorado 

Colorado  Hivrr. — Tlie  source  of  the  water 
supply  for  the  Crand  Valley  project  Is  the 
Coloriido  Itlver,  so  called  because  of  its  muddy 
apiiearance.  At  the  time  work  on  the  project 
was  started,  the  river  now  known  as  the  "Colo- 
rado" was  called  the  "Grand  Ulver,"  tlie 
(irnnd  Valley  U-Ing  nam<>d  after  the  river, 
and  that  name  applltnl  to  tlie  project. 

In  the  year  177ti  the  river  was  named  "San 
Itafnel"  by  Father  Kscalante,  and  after  his 
time  apparently  there  was  considerable  con- 
fusiim  in  tlie  lames  applle<l  to  this  stream. 
The  Kon'st  Serviu«  advises  that  alsive  the 
Junction  of  the  Colorado  and  Ounnlson  Rivers, 
the  Colorado  was  8ometlm<>s  called  the 
"liiinkara,"  the  name  proluibly  Ih-Iiik  derive<l 
from  the  I'ti-  title  of  Nah-iin-kn-reii,  and  also 
that  It  was  often  calleil  tlie  "Itliie  Ulver."  the 
name  "Mine"  lieliig  reslrlcte<l  finally  to  the 
small  branch  in  Summit  County.  In  records 
back  In  1842  we  find  the  word  "Grand"  (mean- 
ing "large"),  which  apparently  was  applied 
to  the  river  probably  by  trapis-rs  wimclime 
prior  to  that  date. 


North  Platte  Project,  Nebraska- 
Wyoming 

North  Platte  River.— The  Mallet  Brothers, 
French  explorers,  gave  this  stream  its  naun' 
in  the  year  1739,  and  the  name  of  the  projcii 
followed  that  of  the  river  which  Is  its  source 
of  water  supply.  The  Mallet  Brothers  wcr.' 
believed  to  have  had  Pawnee  guides  when 
they  visited  the  river  in  the  vicinity  «( 
Kearney.  The  Pawnee,  and  also  the  Omah;.. 
Indian  name  for  the  stream,  means  "Fl 
Water,"  which  is  assmned  to  have  bv> ,, 
translated  Into  the  French  "La  PUtte"  or 
"Platte." 

Pathfinder  Dam. — Named  for  Gen.  John  i  V 
Fremont,  the  "Pathfinder"  of  the  West,  who 
in  1842  journeyed  up  the  North  Platte  Riv.  r 
and  through  the  canyon  where  the  dam  i~ 
located. 

Guernsey  Dam. — Named  after  the  town  of 
Guernsey  and  Hon.  Chas.  A.  Guernsey,  an 
early  settler,  cattleman,  and  developer  i>( 
mining  and  other  enterprises  in  the  vicinity 

Fort  Laramie  Canal. — Named  for  Old  Fi 
Ijiramle,  which  is  located  near  the  can;, : 
about  10  miles  below  the  canal  headgate,  the 
name  having  come  originally  from  a  French 
trapper.  La  Ramie,  who  in  the  early  fur- 
hunting  times  was  there  killed  by  the  Arapa 
hoes.  Old  Fort  I^ramle  was  a  famous  Aruw 
iwst  on  the  Oregon  Trail.  This  site  has  : 
cently  been  made  a  national  monument. 

Whalcn  Dam. — Named  for  Richard  Whalcn. 
nn  early  homstead  settler  at  the  site  of  tlio 
dam. 

Interstate  Canal. — So  named  because  It  Is 
constructed  in  two  SUites,  Wyoming  and  Ne- 
braska. 

Mitchell. — This  town  was  formerly  the  lo 
cation  of  the  project  headquarters,  and  \\ 
named  for  Gen.  Robert  Mitchell.    There  w 
also  a  Fort  Mitchell  located  near  the  riv 
Slid  a  pass  at  ScottsblufT  National  Monunici  i 
called  Mitchell  Pass. 


Tucumcari  Project,  New  Mexico 

Tucumc<iri. — This  name  as  applied  to 
mountain,  the  city,  and  the  project  is  beiiev 
to   have   been   originally   "Tocom-Kari." 
very  interesting  legend  con«>rning  Its  orlg 
was  told  by  Geronlmo,  an  old  Apache  Indli 
now  deceased,  who  lived  at  Fort  Sill,  Okla. 
and  whose  father  had  related  the  story  t 
him. 

Geronlmo's  father  was  at  the  mountali 
when  Wautonomah,  an  old  Indian  chief,  diet 
1°he  chief,  believing  death  near,  had  call 
two  of  his  bravest  young  Indians  to  his  cat 
ond  told  them  that  as  he  would  soon  paaa  t 
(he  happy  hunting  ground,  he  would  not 
hottle  the  matter  of  his  succeaaor  aa  chla 
of  the  trilie.  These  young  braves  were  deadi] 
enemies  because  both  of  them  were  In  lo 
with  Karl,  the  beautiful  daughter  of  WautO' 
nomah.  Kach  had  asked  for  her  hand, 
names  of  the  young  braves  were  Tone 
ond  Tocom.    Karl,  who  loved  Tocom  and  hat 
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Tonopon,  was  hidden  in  one  of  the  rooms  of 
the  cave  when  her  father  sent  for  the  two 
young  men  and  heard  the  proposition  made 
by  the  chief. 

Wautonomah  said,  "I  linow  you  both  love 
Kari.  Both  love  your  chief.  Both  are  brave. 
Wautonomah  loves  the  White  Flower  (mean- 
ing Kari).  Tonight  at  midnight  go  down 
from  the  mountain  and  upon  the  plain  meet 
alone.  Each  shall  have  a  dagger.  Tliere 
settle  this  matter,  and  the  one  that  lives 
and  comes  to  my  cave  with  the  blood  from 
his  assailant  upon  his  dagger  shall  be  my 
successor  and  shall  have  Kari  for  his  squaw." 

The  young  braves  did  not  look  at  each  other 
but  quietly  left  the  cave.  A  little  later  Kari 
slipi)ed  from  the  cave  and  went  unseen  to 
the  plain  where  she  could  see  the  combat- 
ants. At  the  appointed  time  two  dark  fig- 
ures could  be  seen  approaching  the  battle 
ground,  and  the  heart  of  Kari  beat  fast. 
When  they  closed  in,  each  gave  a  hideous  yell, 
plunged  at  the  other,  and  grappled  the  hand 
of  his  assailant  that  held  the  dagger.  For 
a  few  moments  there  was  wrestling  and 
writhing,  and  then  the  hand  of  Tonopon  de- 
scended, and  his  dagger  reached  the  heart 
of  Tocom.  Tocom  sank  to  the  earth,  the 
blood  gushing  from  his  breast,  and  as  Tonopon 
stopped  to  catch  Tocom's  blood  upon  his  dag- 
ger, a  form  rushed  from  the  bushes,  leaped 
upon  him  with  a  scream,  and  drove  her  knife 
into  his  heart.  He  fell  to  the  ground  dying. 
After  the  girl  was  satisfied  that  her  enemy 
and  the  murderer  of  her  love  was  dead,  she 
lay  down  with  her  head  on  the  bosom  of 
Tocom  and  with  the  knife  with  which  she 
had  just  killed  Tonopon,  took  her  own  life. 

As  neither  of  the  men  arrived  at  the  cave 
that  night,  Wautonomah  sent  one  of  his  men 
to  the  plain  the  next  morning,  and  when 
they  found  the  bodies  of  the  three,  bore  them 
to  the  cave.  When  they  told  their  chief  they 
had  found  the  bodies  of  the  two  young  braves 
and  Karl  with  her  head  on  the  breast  of 
Tocom,  the  old  chief  cried,  "Tocom-Kari, 
Tocora-Kari,"  and,  taking  the  dagger  with 
which  his  daughter  had  taken  her  life, 
plunged  it  into  his  own  breast,  crying,  "Tocom- 
Kari."  This  was  the  last  word  spoken  by 
Wautonomah,  and  that  name  was  given  to 
the  mountain.  The  name  has  been  somewhat 
changed,  and  is  now  pronounced  Tucumcari. 

Tucumcari  is  a  thriving  little  city  of  6,200 
population  about  2  miles  from  the  foot  of 
Tucumcari  Mountain  and  is  the  only  town 
within  the  Tucumcari  project. 

Conchas  Creek,  Conchas  Dam,  and  Conchas 
Canal. — The  name  "Conchas"  appears  to  have 
been  suggested  by  the  presence  of  the  conch 
shell,  a  large  trumpetlike  shell.  There  are 
conflicting  stories  that  the  name  may  have 
originated  either  from  the  early  Spanish  or 
Indian  inhabitants  of  the  region.  The  Span- 
ish were  inclined  to  decorate  their  saddles  and 
personal  trappings  with  ornaments  and  the 
cinch  buckle  was  also  called  a  concha.  At 
any  rate  the  dam  and  canal  were  named  pri- 
marily because  C!onchas  Creek  is  a  principal 
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tributary  of  the  South  Canadian  River  and 
the  junction  is  immediately  above  Conchas 
Dam. 

Pajarito  Creek. — There  are  many  creeks 
and  arroyos  named  by  the  Spanish  on  this 
project,  and  perhaps  the  most  costly  siphon 
on  the  Conchas  Canal  crosses  under  the  Pa- 
jarito Creek,  which  name  means  "a  small 
bluebird." 

Pine  River  Project,  Colorado 

Pine  River. — The  river  was  named  "Los 
Pinas"  ("the  pines")  by  early  Spanish  ex- 
plorers. It  is  assumed  that  the  river  was 
so  named  because  from  Bayfield  to  the  head- 
waters of  the  river  the  valleys  and  moun- 
tains are  covered  with  pine  trees.    The  proj- 


ect is  situated  in  La  Plata  County,  Colo., 
which  is  a  part  of  the  San  Juan  Basin,  one 
of  the  oldest  inhabited  sections  of  the  State. 
This  basin  was  originally  the  home  of  the 
cliff  dwellers,  and  later  of  the  modern  Ute 
Indians. 

The  first  white  men  known  to  have  visited 
this  area  were  Spanish  monks  seeking  a  route 
from  the  presidio  of  Santa  Fe,  N.  Mex.,  to 
the  missions  at  Monterey,  Calif.  One  of 
these  early  expeditions  was  led  by  Fray  Fran- 
cisco Atanasio  Dominguez  and  Fray  Silvestre 
A'elez  De  Escalante,  who  started  from  Santa 
Fe  on  July  29,  1776.  A  copy  of  the  journal 
describing  this  journey  has  been  found,  as 
well  as  a  copy  of  the  original  map  drawn  by 
Escalante,  of  the  country  traversed  at  the 
{Continued  on  p.  26S) 


Upper:  Looking  downstream  at  Vellecito  Dam. 
Lower:  Looking  toward  left  abutment  from  right  side  of  temporary  diversion  channeL 
Placing  compacted  embankment  in  diversion  channel  in  right  foreground.    Tem- 
porary cofferdam  in  left  foreground. 


Defense  Resources  Committee 
Appointed 

SECRETARY  of  the  Interior  Harold  L. 
Ickes  appointed  a  Defense  Resources  Commit- 
tee within  the  Department  of  the  Interior 
to  coordinate  Department  efforts  and  to  cut 
through  any  routine  procedural  difficulties 
in  order  to  expedite  the  defense  program. 
He  ordered  his  staff  and  the  committee  to 
Insure  immediate  right-of-way  for  all  activi- 
ties inTolrlng  national  defense  and  to  assist 
anjr  agency  of  the  Government  that  the  Presi- 
dent has  designated  or  may  authorize  to 
develop  any  phase  of  defense. 

In  his  letter  to  First  Assistant  Secretary 
E.  K.  Burlew,  Secretary  Ickes  designated  him 
as  chairman  and  announced  meml>ershlp  of 
Department  officials  as  follows: 

For  mineral  and  oil  resources:  Dr.  W.  C. 
Mendenhall,  Director,  Geological  Survey. 

For  mineral  production,  metallurgy,  gas 
and  antlgas  devices,  explosives,  helium  and 
related  aabjects:  Dr.  R.  R.  Sayers,  Director, 
Bureau  of  Mines. 

For  oil  supply,  production  and  handling: 
George  Holland,  Director,  Petroleum  Conser- 
vation Division. 

For  grulng  resources  and  cattle  produc- 
tion: R.  H.  Ratledge,  Director,  Grazing 
Service 

For  power  production:  John  C.  Page,  Com- 
miasloner  of  Reclamation. 

For  power  policy  and  administration  of 
minerals  on  public  lands:  Joel  D.  Wolfsohn, 
Assistant  to  the  Commissioner  of  the  General 
Land  Office. 

For  forestry  resources  under  the  Depart- 
ment on  public  lands,  perks,  Alaska,  etc.: 
\jee  Muck.  Director  of  Forests. 

8e<retary:  Walton  Onslow,  Division  of 
Information. 

Secretary  Ickes  further  stated :  "The  func- 
tion of  the  Defense  Resources  Committee  will 
be  to  implement  the  Department's  efforts  in 
the  defense  program  and  to  act  as  a  clear- 
ins  house  for  all  defense  activities.  Contact 
with  the  Department  on  defense  matters  will 
be  made  through  this  committee,  which  will 
see  that  no  authorized  agency  falls  to  receive 
the  full  benefits  of  the  Department's  assist- 
ance because  of  lack  of  knowledge  of  the 
aid  available.  It  shall  cnoperntc  with  the 
National  Dpfen.<)e  Advisory  fommlsslon  to  fix 
responsibilities  and  avoid  inaccuracies  and 
mlsinteriHretatlons  of  subject  matter,  requests 
for  SMistance  or  Information  and  the  re- 
■poaaM  to  such  Inquiries  from  authorized 
sources  should  be  transmitted  In  writing. 

"Our  Nation  faces  a  dlflicuit  task.  This 
Defwrtment  poMcaaw  the  tools  and  knowl- 
edge to  deal  with  Important  aspects  of  na- 
tional defense. 

"This  Department  must  bear  its  full  share 
of  the  burden  the  national  defense  program 
pats  on  all  of  tis.  To  see  that  this  Is  ac- 
complished tlie  Defense  Resources  Committee 
Is  lierewlth  established." 


Combining  Water  Users  Activities 
Humholdt  Project,  Nevada 

By  F.  M.  SPENCER,  Acting  Construction  Engineer 


THE  Humboldt  River  originates  In  the  north- 
eastern comer  of  the  State  of  Nevada  and 
flows,  without  any  great  amount  of  fall 
throughout  the  various  sections  of  its  course, 
westerly  and  southerly  to  the  Hunil>oldt  Sink 
In  the  west  central  part  of  the  State.  Little 
water  has  reached  the  Sink  during  later 
years,  except  drainage  water  from  nearby 
Irrigated  lands,  as  there  has  seldom  been  a 
sufficient  run-off  to  meet  all  irrigation  re- 
quirements along  the  stream.  Throughout 
the  first  half  of  Its  course  there  are  numerous 
small  tributaries  which  deliver  to  the  main 
stream  such  flows  as  become  available  from 
snow  accumulations  in  the  adjoining  higher 
areas.  The  last  half  of  the  river  follows  an 
exceptionally  flat  valley  floor,  meanders  con- 
siderably, and  has  only  one  so-called  tributary, 
the  Little  Humboldt  River.  There  is  some 
doubt  concerning  the  propriety  of  designating 
the  last  side  stream  as  a  tributary  because, 
in  flowing  through  a  small  fertile  valley,  <t 
Is  overburdened  with  irrigation  requirements 
of  its  own,  and  for  about  17  years  there  lias 
been  no  appreciable  contribution  to  the  Hum- 
boldt River  from  that  source. 

As  a  whole,  the  region  drained  by  the 
Humboldt  River  and  Its  tributaries  Is  classed 
as  semlarld  and  must  depend  almost  entirely 
for  Its  irrigation  water  on  winter  snowfalls 
and  accompanying  snow  accumulations  at  the 
higher  elevations  of  the  watershed.  On  this 
account  particularly,  storage  facilities  which 
permit  the  regulation  of  stream  flows  and 
the  retention  of  available  water  for  carry- 
over purposes  are  exceptionally  important. 

By  general  natural  conditions,  such  as 
drainage  basin  topography,  differences  in  cli- 
matic effects,  and  the  comparatively  long 
river  water  transit  time,  there  is  a  rather 
distinct  division  between  the  upper  and  lower 
portions  of  the  Humboldt  River  valley.  Tliat 
division  has  been  emphasized  by  irrigation 
developments  which  have  created  Increasing 
demands  on  the  available  water,  by  various 
legal  actions,  and  by  other  artiflcial  causes, 
and  there  have  been  many  serious  contro- 
versies between  the  upper  and  lower  valley 
water  users.  By  the  creation  of  the  Hum- 
lioldt  project,  constroctlon  of  Rye  Patch 
Diim,  and  the  purchase  and  transfer  of  cer- 
tain water  rights  from  the  middle  section  to 
llio  lower  section  of  the  stream  system,  much 
headway  was  made  toward  the  elimination  of 
many  of  the  controversies  which  concerned 
water  users. 

Except  for  the  above-mentioned  purchase 
and  transfer  of  water  rights  and  some  chan- 
nel and  drainage  Improvement  work  along 
the  middle  section  of  the  river,  the  Humboldt 
project  was  exclusively  a  lower  valley  devel- 


opment. This  project  includes  the  lands  of 
the  Pershing  County  Water  Conservation 
District,  which  are  adjacent  to  Lovelock,  Nev 
and  provided  for  the  construction  of  the  R.v. 
Patch  Dam  on  the  Huml>oldt  River  .ibout 
24  miles  upstream  from  the  town  of  Love- 
lock. The  dam  created  a  reservoir  with  a 
maximum  capacity  of  179,070  acre-feet,  thus 
making  possible  the  regulation  and  storage 
of  water  for  use  on  district  lands  below. 

No  distribution  system  construction  wa> 
Included  in  the  Huml>oldt  project  program  n~ 
such  facilities  had  been  built  many  years  pr-, 
viously  by  groups  of  private  Interests  for  di- 
versions from  the  river  into  which  Rye  Patch 
Reservoir  releases  are  made.  In  addition  to 
the  existing  project  distribution  system. 
which  was  to  be  directly  served  by  (on- 
structed  works,  there  had  existed  for  sevenil 
years  prior  to  the  formation  of  the  Humt>oUlt 
project,  two  privately  constructed  reservoir^ 
and  their  distribution  system.  Those  tw^ 
reservoirs,  known  as  the  Humboldt  Lovelock 
Irrigation  Light  &  Power  Co.  reservoirs,  arc 
located  immediately  adjacent  to  the  R.vo 
Patch  Reservoir  and  are  filled  from  the  Hum- 
boldt River  by  a  feeder  canal.  Their  action 
Is  joint  so  that  the  two  reservoirs,  in  prac- 
tically all  effects,  are  the  same  as  if  thoy 
were  combined  into  one.  Lands  in  the  upper 
part  of  the  area  adjacent  to  Lovelock,  known 
as  the  Lovelock  Valley,  which  were  not  In- 
cluded In  the  Pershing  County  Water  Con- 
servation District,  are  serveci  from  the  two 
old  reservoirs;  and  thus  there  has  been  n 
division  of  interests  in  the  local  area  ver 
similar  to  the  division  of  interests  on  tli> 
stream  system  as  a  whole. 

The  Lovelock  Valley,  being  on  the  lower 
end  of  the  Humboldt  River,  was  a  fertile 
field  for  controversies  which  resulted  from 
the  local  division  of  Interests.  Those  con- 
troversies, at  times,  assumed  enormous  pr< 
portions  in  the  minds  of  people  who,  llrin^ 
in  the  same  localized  area,  should  have  been. 
In  harmony,  actively  working  for  the  de- 
velopment of  one  of  the  most  productive  val- 
leys in  the  Western  States.  Only  those  who 
have  come  into  direct  contact  with  such  con- 
troversial situations  can  fully  realize  the  bit 
temcss  an<I  trouble  that  can  develop  over 
matters  Involving  the  use  of  Irrigation  water. 
IMirticularly  where  water  Is  not  plentiful  and 
stream  flows  are  erratic. 

Rye  Patch  Dam  construction  work  begnn 
January  31.  1035,  and.  although  some  storac 
of  water  was  possible  by  the  following  Sep 
tember  23,  construction  was  not  Anally  com 
pleted  until  September  25,  1838.  Water  right 
controversies  had  been  in  ertdence  very  much 
earlier  than  even  the  investigations  and  pre- 
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liminary  reports  which  preceded  the  begin- 
ning of  Humboldt  project  construction,  but 
legal  action  was  not  resorted  to  in  large  scale 
proportions  until  after  definite  project  activ- 
ities were  commenced.  In  the  annual  project 
report,  which  was  forwarded  shortly  after 
the  close  of  the  year  1938,  there  were  reported 
10  separate  cases  or  lawsuits  which  had  a 
direct  bearing  on  water  rights  on  which  the 
construction  of  Bye  Patch  Dam  was  founded. 

The  pending  litigation  has  been  not  only 
a  detriment  to  project  success,  but  an  expen- 
sive hindrance  to  the  economic,  social,  and 
agricultural  progress  of  the  entire  valley.  Its 
existence,  in  its  effect  upon  outside  interests, 
has  been  a  very  deciding  factor  in  preventing 
the  subdivision  of  district  lands,  settlement, 
and  general  development. 

Fox  several  years  tliere  have  been  almost 
constant  efforts  made  to  obtain  the  settle- 
ment of  controversies  In  Lovelock  Valley, 
either  by  a  unification  of  rights,  facilities, 
and  development  activities,  or  by  a  special 
agreement  for  the  termination  of  pending  lit- 
igation and  adjustment  of  controversial 
matters. 

This  goal  has  finally  been  reached  by  the 
execution  of  an  extensive  and  far  reaching 
agreement,  sometimes  called  the  Treaty  and 
Compact.  Parties  to  this  agreement  consist  of 
the  United  States  of  America,  The  Pershing 
County  Water  Conservation  District,  Hum- 
boldt Lovelock  Irrigation  Light  &  Power  Co., 
three  separate  ditch  companies,  and  two  indi- 
viduals, including  the  Nevada  State  Engineer. 
Of  perhaps  most  importance,  the  agreement 
provides  for  the  dismissal  of  all  pending  ac- 
tions at  law  and  suits  in  equity,  and  for  ad- 
justments and  understandings  In  regard  to 
water  rights,  storage,  and  distribution. 


Part  of  a  450-acre  field  of  sugar  beets,  Humboldt  project 


By  the  execution  of  the  agreement.  Love- 
lock Valley  now  enters  a  new  era  of  progress 
and  development.  Records  show  that,  with 
Rye  Patch  Reservoir  in  operation  under  these 
new  arrangements,  there  will  seldom  be  a 
shortage  of  irrigation  water.  It  is  known 
that  the  lands  to  be  irrigated  are  among  the 
most  fertile  of  the  Western  States.  Climatic 
conditions,  transportation  facilities,  and  other 
advantages  are  decidedly  in  favor  of  rapid 
development.    That  valley  should  now  become 


Rye  Patch  Dam,  Humboldt  project,  Nevada 
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one  of  the  most  desirable  for  permanent 
home  locations. 

Visit  Boulder  Dam 

NOW  is  the  time  to  become  acquainted  with 
your  own  country,  to  get  first-hand  knowledge 
of  its  beauty  and  of  its  great  natural  re- 
sources. Among  its  chief  attractions  is 
Boulder  Dam  on  the  Arizona-Nevada  border, 
to  which  tourists  in  ever-increasing  numbers 
journey  each  year,  more  than  600,000  being 
this  year's  estimate. 

Boulder,  the  highest  dam,  has  the  largest 
hydroelectric  power  plant  and  the  biggest 
man-made  lake  in  the  world.  The  power  plant, 
with  about  half  of  its  great  generators  in 
action,  is  of  particular  interest.  The  batteries 
of  these  generators,  two  stories  high,  are  lined 
up  in  the  two  wings  of  the  U  -shaped  power- 
house, two  city  blocks  long  and  as  high  as  a 
20-story  building. 

Regular  quarter-hour  trips  are  made  down 
the  elevators  from  the  top  of  the  726-foot  dam 
to  the  power  plant  at  its  base,  a  charge  of  25 
cents  per  person  being  made  for  adults,  chil- 
dren free. 

Lake  Mead,  the  tremendous  reservoir  cre- 
ated by  damming  the  river,  stretches  115  miles 
upstream  to  the  western  entrance  of  the  Grand 
Canyon. 

The  recreational  area  of  the  lake,  under  the 
supervision  of  the  National  Park  Service,  pro- 
vides boating,  swimming,  and  fishing.  The 
lake  is  a  fisherman's  paradise,  especially  fa- 
mous for  its  large-mouth  bass. 

Boulder  Dam  is  easily  accessible  by  motor, 
rail,  and  airplane.  Adequate  hotel,  auto  camp, 
and  tourist  accommodations  are  available  in 
Boulder  City,  Las  Vegas,  and  Kingman. 
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CONCRETE   FOR   SHASTA 


Model  of  Rye  Patch  Dam  Wins  Recognition 


By  ROBERT  S.  LEIGHTON,  Instrumentman 


IN  connection  with  the  celebration  and  air 
show  held  July  4  on  the  Humboldt  project  at 
Lovelock,  Nev.,  a  parade  was  staged  to  start 
the  activities.  The  parade  was  open  to  all 
float  entries,  and  the  prize-winning  float  was 
a  model  of  Rye  Patch  Dam  constructed  by 
F.  M.  Preston,  gatetender  at  the  dam. 

Late  in  June  Mr.  Preston  conceived  the 
idea  of  building  a  miniature  model  of  Rye 
Patch  Dam  on  the  flat  bed  of  a  IVz-ton 
truck  for  entry  in  the  parade.  The  dam  fur- 
nished excellent  material  for  a  float  theme 
as  it  is  of  vital  interest  to  people  in  this 
community,  but  the  amount  of  painstaking 
labor  and  time  required  was  considerably 
more  than  was  anticipated  when  the  idea 
originated.  The  original  plan  was  to  build 
the  dam  and  abutments  of  a  mixture  of  sand 
and  clay  in  such  proportions  as  to  give  the 
greatest  stability,  and  to  construct  the  spill- 
way and  buildings  of  heavy  cardboard,  all  In 
detail  on  a  scale  of  about  1  to  50. 

The  dam  is  an  earth  and  rock-flU  struc- 
ture, standing  68  feet  above  the  Humboldt 
River  channel,  with  a  length  of  914  feet,  in- 
cluding the  spillway  in  the  west  abutment. 
The  crest  width  is  30  feet.  The  spillway  is  a 
concrete  structure,  110  feet  wide,  with  five 
20-by-17-feet  radial  gates.  There  are  five 
buildings  near  the  dam  which  serve  as  con- 
trol house,  gatetender's  home,  shop,  garage 
and  storehouse,  and  gasoline  storehouse. 

The  first  step  in  preparing  the  model  was 
to  place  6-inch  sideboards  on  the  flat  bed 
truck  and  to  load  it  with  a  mixture  of  sand 
and  clay,  moistening  the  mixture  so  that 
molding,  to  represent  the  tojwgraphy  near 
the  dam,  could  be  accomplished.  Immedi- 
ately it  was  found  that  sufficient  earth  ma- 
terial with  the  proper  moisture  content  to 
do  this  accurately  would  overload  the  1%- 
ton  truck ;  consequently,  empty  wooden  boxes 
and  tin  cans  were  placed  in  the  proper  places 
to  form  the  bulk  of  the  higher  surface 
elevations,  and  the  clay  mixture  was  molded 
over  them.  The  miniature  dam  was  built 
entirely  of  sand  and  clay,  with  large-sized 
gravel  being  used  to  form  the  downstream 
rock  fill  and  the  upstream  riprap  blanket. 
It  was  necessary  to  take  extreme  care  in 
compacting  and  molding  this  earth  work  as 
it  had  to  stand  the  vibrations  of  the  mov- 
ing truck,  without  crumbling  or  cracking, 
throughout  a  25-miIe  trip  from  the  dam  to 
I>ovelock,  as  well  as  a  2-mile  run  in  the 
parade. 

The  spillway  structure  parts,  which  in- 
cluded walls,  floor,  bridge  deck,  operating 
deck,  piers  and  radial  gates,  were  all  cut 
from  heavy  cardboard.  These  parts  were 
necessarily  cut  to  provide  flanges  and  over- 


lapping pieces  to  facilitate  fastening  together 
as  a  unit.  After  much  time  had  been  si)ent 
on  this  cardboard  construction,  it  was  aban- 
doned because  the  spillway  walls,  especially 
the  inlet  and  outlet  transitions,  would  not 
remain  true  to  line  or  grade.  Finally,  the 
spillway  walls,  floor  and  bridge  abutments 
were  made  of  concrete.  A  sand-cement  mix- 
ture of  1 : 3  was  used.  The  cardboard  walls 
were  used  as  a  front  form  while  the  sand- 
clay  abutments  were  molded  to  serve  as  a 
back  form.  Two  small  pipes  were  placed  in 
the  concrete  at  the  tunnel  outlet,  to  repre- 
sent the  two  48-Inch  pipes  which  discharge 
reservoir  water  into  the  stilling  basin. 

Construction  Details  Shown  in  Model 

The  bridge  deck,  operating  deck,  piers  and 
radial  gates,  previou.sly  made  of  cardboard, 
were  used  and  anchored  in  the  concrete  with 
wire.  These  parts  were  then  painted  with 
cement  grout  to  give  the  appearance  of  con- 
crete construction.  The  piers,  bridge  decks, 
and  radial  gates  were  made  accurate  to  the 
smallest  detail.  The  noses  of  the  piers,  hand- 
rail posts,  and  arches  beneath  the  decks  were 
carefully  simulated. 

All  of  the  buildings  were  built  of  cardboard 
and  painted  brown  with  white  trim,  except 


the  control  house  which  was  painted  with 
cement  grout.  Windows  of  the  buildings 
were  made  of  clear  cellophane,  and  doors 
and  window  trim  were  painted.  The  build- 
ings were  placed,  with  respect  to  the  model 
dam,  to  imitate  actual  conditions ;  and  a  small 
flagpole,  with  flag  flying,  and  miniature 
trees,  were  located  appropriately  in  the 
yard. 

Bunting  and  flags  were  used  to  decorate 
the  truck  and  signs  were  placed  to  read  a.s 
follows:  (front)  Rye  Patch  Dam — Heading 
for  Prosjierity;  (rear)  Ryb  Patch  Dam — 
Conserves  Lovelock  Valley  Water  Supply; 
(side)  Rye  Patch  Dam — Makes  the  Hum- 
boldt River  Dependable;  (side)  Rye  Patch 
Dam — Capacity   179,070  acre-feet. 

Mr.  Preston  spent  approximately  60  hours 
of  his  own  time  from  June  20  to  July  4  in 
building  this  model,  and  it  certainly  deserved 
the  flrst  prize  award ;  but  the  favorable  com- 
ment received  from  the  community  and  the 
publicity  given  the  Humboldt  project  by  this 
means  were  the  finest  results  of  the  work. 
Mr.  Preston  has  now  been  made  a  member  of 
the  Pershing  County  committee  to  build  the 
county  exhibit  at  the  State  fair  to  be  held  in 
Fallon,  Nev.,  in  September ;  naturally,  his 
model  dam  will  be  a  principal  part  of  the 
exhibit. 


Rye  Patch  Dam 


fflJIIIffI     ' 
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Honorary  Degrees  Conferred  on 
Reclamation  Officials 


S.  O.  Harper 


SINCLAIR  O.  HAKPEB.  Chief  Engineer  of 
the  Buretiu  of  Reclamation,  was  awarded 
the  honorary  degree  of  Doctor  of  Science  on 
June  10,  1940,  at  the  annual  coromenceinent 
of  the  University  of  Colorado,  in  recognition 
of  his  long  service  with  the  Bureau  In  the 


development  of  the  water  resources  of  Colo- 
rado and  the  other  Western  States. 

Upon  his  grnduatlon  from  the  University 
of  California  in  1007  with  the  degree  of 
Bachelor  of  Science  In  Civil  Ehiglneerlng,  Mr. 
Harper  entered  the  Reclamation  Service  as 
junior  engineer  on  the  Uncompahgre  project 
in  Colorado.    His  ability  was  quickly  recog- 


jCe/t:  K.  B.  Keener;  right:  S.  O.  Harper 


nlzed,  and  In  1908  he  was  assigned  to  tlif 
newly  adopted  Grand  Valley  project,  where 
he  was  placed  in  charge  of  topographic  and 
location  surveys  ond  the  preparation  of  plans 
and  estlmatea  From  1912  to  1917  he  serv<'<l 
as  construction  engineer  on  Important  f< 
tures  of  the  project 

In  1917  Mr.  Harper  was  placed  in  chai. 
of  the  Grand  Valley  project.  He  managea 
the  project  for  8  years,  during  which  period 
he  worked  out  plans  for  the  rehabilitation 
of  the  old  Irrigation  districts  in  the  valley 
and  directed  the  reconstruction  of  their  irri- 
gation systems,  which,  together  with  the 
construction  of  much  needed  drainage  works, 
established  the  basis  for  a  sound  agricultural 
economy  In  the  valley. 

In  1925  he  was  appointed  General  Super- 
intendent of  Construction  for  the  Bureau, 
and  in  1930  was  made  Assistant  Chief  Eu- 
gineer.  In  these  capacities,  as  one  of  the 
principal  executive  oflBcers  of  the  Buronii. 
he  took  a  leading  part  in  directing  construe-- 
tlon  and  operation  of  more  than  40  reclama- 
tion projects  In  the  Western  States,  includ- 
ing Boulder  Dam,  Grand  Coulee  Dam,  the 
Central  Valley  project  in  California,  and  the 
All-American  Canal,  and  in  building  up  the 
central  engineering  oflSce  In  Denver  to  recog- 
nition as  the  foremost  organication  of  its 
kind  in  the  world. 

From  1935  to  1939  Mr.  Harper  served  :i~ 
chairman  and  representative  of  the  Unii 
States  on  the  Rio  Grande  Compact  Comni  - 
sion,   which  consummated  a   history-making 
agreement  for  division  of  the  waters  of  lli" 
Rio  Grande  among  Colorado,   New   Mexi' 
and  Texas,  terminating  many  years  of  C' 
troversy  and  litigation. 

Mr.  Harper  is  a  member  of  the  Amerli 
Society  of  Civil  Engineers,  the  Colorado  > 
clety  of  Engineers,  and  the  Phi  Kappa  Slgni.i 
fraternity. 

K.  B.  Keener 

THIRTY  years  after  receiving  his  Bachelor 
of  Science  Degree  from  Ohio  Wesleyan  Uni- 
versity, Kenneth  Blxby  Keener  was  awarded 
an  honorory  degree  <>f  Doctor  of  Science  on 
Jimc  10,  1940,  at  the  annual  commencement 
of  Ohio  Wesleyan  University. 

Entering  the  service  of  the  Bureau  shortly 
after  his  graduation,  August  10,  1910,  Mr. 
Keencr'a  services  have  been  almost  conlina- 
ous  since  that  date.  Until  September  ISM^j 
his  headquarters  were  maintained  at  vario 
points  on  the  Boise  project,  Idaho,  whk 
WHS  then  In  an  active  state  of  constructlo 
His  Inlthil  assignment  was  as  chairman  oa^ 
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(  anal  location  and  he  served  successively,  as 
iiidman,  computer,  timekeeper,  costkeeper,  In- 
virumentman,  and  chief  of  party  until  July 
1.  1916,  when  he  was  appointed  a  junior  en- 
gineer, and  thereafter  was  given  positions 
111'  increasing  responsibility.  He  was  field  en- 
uineer  on  the  construction  of  Black  Canyon 
JJam,  one  of  the  principal  features  of  the 
Boise  project,  and  later  he  was  appointed 
resident  engineer  on  the  construction  of  the 
Black  Canyon  power  plant. 

Upon  his  transfer  to  the  Denver  office  in 
1926,  he  was  intermittently  assigned  to  design 
work  and  the  preparation  of  supply  and 
construction  contract  specifications.  In  Octo- 
ber 1930,  when  contract  designs  for  Boulder 
Dam  were  started,  he  was  made  principal 
assistant  to  B.  W.  Steele,  engineer  In  charge 
of  the  division  of  dams.  Upon  the  latter's 
resignation  in  May  of  1936,  Mr.  Keener  was 
appointed  to  fill  this  position,  and  he  has 
served  continuously  In  that  capacity  to  the 
present  date. 

Mr.  Keener's  membership  In  professional 
societies  includes  the  American  Society  of 
Civil  Engineers,  the  Chi  Epsllon  honorary 
engineering  fraternity,  the  Teknik  Club,  and 
the  American  Concrete  Institute.  In  addition 
to  the  degrees  of  Bachelor  of  Science  and 
Doctor  of  Science  which  he  has  obtained 
from  Ohio  Wesleyan  University,  Mr.  Keener 
also  holds  a  Bachelor  of  Science  degree  in 
Civil  Engineering  from  the  University  of  Col- 
orado. 

In  recognition  of  his  outstanding  ability 
and  technical  knowledge  of  the  design  of  large 
storage  dams,  Mr.  Keener  was  made  chair- 
man of  the  American  National  Committee  of 
the  International  Commission  on  Large  Dams 
of  the  World  Power  Conference,  and  attended 
the  meetings  of  this  conference  at  Vienna, 
Austria,  during  the  late  summer  of  1938  as 
an  oflScial  representative  of  the  United  States 
Government. 

F.  A.  Banks 

FRANK  ARTHUR  BANKS  was  awarded  an 
lionorary  degree  of  Doctor  of  Engineering  on 
June  10  at  the  sixty-ninth  annual  commence- 
ment of  the  University  of  Maine,  his  alma 
mater. 

The  citation  which  accompanied  the  degree, 
conferred  by  President  Arthur  A.  Hauck, 
was: 

"Graduate  of  the  University  of  Maine  in 
the  class  of  1906 ;  eminent  engineer,  able  and 
admired  administrator;  early  finding  a  pro- 
fessional career  with  the  Bureau  of  Recla- 
mation of  the  United  States ;  rising  steadily 
to  positions  of  great  responsibility ;  now  the 
Supervising  Engineer  of  the  Grand  Coulee 
Dam  in  Washington,  the  largest  engineering 
and  construction  pro;ject  of  its  kind  ever  un- 
dertaken. 

"Your  distinguished  record  has  brought 
honor  to  your  alma  mater.  With  pride  and 
gratitude  we  confer  upon  you  the  degree  of 
Doctor  of  Engineering." 


Left:  President  Arthur  A.  Hanch,  Univer- 
sity of  Maine 

Right:  Frank  A.  Banks 


A  native  of  Saco,  Maine,  he  entered  the 
university  where  he  was  elected  to  Phi  Kappsi 
Phi,  general  scliolastlc  society,  and  was  editor 
of  the  junior  class  yearbook,  president  of  the 
athletic  association,  and  a  class  ofllcer,  grad- 
uating in  1906. 

Since  his  graduation  he  has  been  connected 
with  the  Federal  Bureau  of  Reclamation. 
He  was  in  charge  of  construction  of  many 
large  reclamation  dams  of  the  West,  includ- 
ing the  Owyhee  and  American  Falls  Dams 
in  Oregon  and  Idaho.  In  1933  he  was  as- 
signed to  the  Grand  Coulee  Dam  in  central 
Washington,  which  will  be  three  times  larger 
than  any  other  man-made  structure,  one  of 
the  largest  construction  jobs  ever  handed  an 
engineer.  In  1937  he  was  appointed  to  the 
advisory  committee  for  the  administration  of 
the  associated  project  at  Bonneville. 

Mr.  Banks'  preparation  for  his  present  po- 
sition Included  experience  on  a  number  of 
record  and  near-record  construction  projects. 
His  first  assignment  in  a  supervisory  capac- 
ity, in  1919  at  the  Jackson  Lake  enlargement 
in  Wyoming,  was  a  good  start  as  the  reservoir 
was  the  fourth  largest  in  the  United  States 
and  fifth  in  the  world.  In  1932,  on  the  Owyhee 
Dam  he  completed  what  was  then  the  world's 
highest  dam,  parts  of  the  foundation  of 
which  had  to  be  laid  in  an  excavation  250 
feet  below  low-water  level.  On  that  job  was 
worked  out  apparatus  to  cool  concrete,  an 
experiment  which  aided  materially  in  the 
planning  and  design  for  Boulder  and  Grand 
Coulee  Dams. 


Change  in  Hours 
Interior  Department 

EfiFective  Monday,  September  16,  the  In- 
terior Department,  with  the  exception  of 
the  Fish  and  Wildlife  Service,  will  resume 
the  9  o'clock  opening  schedule,  thus  making 
the  closing  hour  4.30  p.  m.,  by  order  of 
Secretary  Ickes. 

During  the  summer  months  the  Depart- 
ment hours  were  from  8  to  3.30. 


Origin  of  Names 

(Continued  from  p.  257) 

-■iztec  Ruins  National  Monument,  Aztec,  N. 
Mex. 

San  Juan,  the  Piedra,  Los  Finos,  Florida, 
and  Las  Animas  Rivers. — ^Although  Escalante 
is  credited  with  making  the  first  map  of  this 
iirea,  and  by  some  with  naming  the  rivers, 
a  perusal  of  the  diary  kept  on  this  Domln- 
guez-Escalante  Expedition  leads  us  to  believe 
that  the  rivers  in  this  area  had  been  named 
by  earlier  Spanish  explorers.  The  diary 
mentions  that  earlier  parties  had  been  sent 
to  the  La  Plata  Mountains  to  examine  re- 
portedly rich  mines,  and  also  that  Don  Juan 
Maria  De  Revera  had  journeyed  through  this 
country  in  1761. 

Fo/«ecj*o.— Diligent  search  has  revealed  no 
information  concerning  the  date  or  the  person 
who  named  the  Vallecito.  In  Spanish  the 
name  means  "Little  Valley,"  but  other  than 
the  fact  that  it  is  descriptive  of  the  valley, 
no  information  as  to  its  origin  has  been 
found.    Tlie  dam  was  named  for  the  valley. 

Durango. — This  town  was  founded  in  1880 
and  became  the  terminus  of  the  Denver  and 
Rio  Grande  narrow-gage  railroad  from  Ala- 
mosa, Colo.,  which  was  completed  in  August 
1881.  It  is  said  that  Durango  was  named  for 
Durango,  Mexico. 

Bayfield. — The  present  town  of  Bayfield 
was  started  with  the  building  of  a  store  in 
3886,  and  at  that  time  was  called  "Los  Finos." 
In  July  1898,  William  A.  Bay  surveyed  and 
filed  on  a  town  site  at  this  place  and  named 
It  Bayfield.  Mr.  Bay  is  still  living  and  was 
a  recent  visitor  to  the  project. 

Ignacio. — This  town  is  now  the  headquar- 
ters of  the  Southern  Ute  Indian  Reservation. 
Named  for  the  famous  Chief  Ignacio  of  the 
Southern  Ute  tribe,  it  did  not  become  a  town 
until  after  1899,  and  was  laid  out  as  such 
and  filed  for  recording  September  18,  1909. 

Allison. — Named  for  Allison  Stocker,  who 
was  one  of  the  builders  of  the  Pine  River 
Canal. 

ri^a^y.— Named  for  J.  E.  Tiffany,  who 
settled  there  in  1902. 

Falfa. — So  named  because  of  the  vast  acre- 
age of  alfalfa  surrounding  it. 
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Construction  of  Spring  City  Tunnel 


SANPETE  PROJECT,  UTAH 


By  M.  S.  ROSS,  Associate  Engineer 


COMPLETION  of  the  Spring  City  tunnel 
marks  tbe  finish  of  the  present  construction 
program  of  the  Sanpete  reclamation  project, 
Utah.  The  tunnel,  second  unit  of  the  project. 
Is  similar  in  purpose  to  the  Ephraim  tunnel 
completed  in  1037.  Water  is  diverted  from 
Cottonwood  Creek,  a  tributary  of  the  Green 
River,  through  the  Ephraim  tunnel  for  irri- 
gation of  6,750  acres  in  the  Ephraim  division, 
while  the  Spring  City  tunnel  diverts  water  for 
the  Spring  City  division.  As  originally 
planned,  the  project  included  a  third  unit,  the 
Gooseberry  Reservoir  and  tunnel,  which  were 
excluded  from  the  present  program  owing  to 
the  high  unit  cost  of  water  to  be  delivered. 

The  tuimel  is  located  in  central  Utah  on  the 
divide  between  the  Colorado  River  Basin  and 
the  Great  Basin  in  the  Wasatch  Mountain 
range  about  12  miles  from  Spring  City.  This 
town  is  the  nearest  railroad  point  and  access 
to  the  tunnel  is  made  over  a  steep,  unimproved 
mountain  road  which  made  transportation  of 
materials  and  supplies  a  major  problem. 

Supplementary  water  is  made  available  by 
the  tunnel  for  some  6,000  acres  of  rich  irri- 
gated lands  located  in  the  Sanpete  Valley  at 
an  elevation  of  5,000  feet  where  the  growing 
wason  Is  relatively  short  and  feeds  for  live- 
stock are  tbe  main  crops. 

Owing  to  steep  grades  in  the  mountain 
streams  no  storage  reservoir  sites  are  practi- 
cal for  development.  Therefore,  irrigation  of 
crops  is  mostly  done  when  the  streams  are 
swollen  from  melting  snow  which  is  retained 
In  the  high  mountains  until  early  summer. 
Two  short  feeder  canals  collect  water  from 
streams  fed  by  springs  and  deep  snow  banks 
nn  the  eastern  or  Colorado  River  slope  of  the 
mountain  range.  This  water  Is  diverted 
through  tbe  tunnel  at  an  elevation  of  O.K0O 
feet  above  se«  level  to  the  western  slope  of 
the  mountains  where  it  flows  down  n  natural 
creek  channel  to  farms  of  the  Horseshoe  Irri- 
gation Co.  in  tbe  Spring  City  division  in  the 
vall<7  below.  Prevailing  westerly  winds 
transport  snow  from  the  western  slopes  near 
tbe  fummlt  to  build  up  deep  drifts  on  the  east 
•'■de  of  the  mountain  top.  The  development 
«.'f  trans-mountain  diversions  in  this  section  of 
the  country  wns  partly  due  to  this  condition, 
which  as  a  natural  reservoir  is  augmented  by 
the  fact  that  the  run-off  on  tbe  imstem  slopes 
•icrurs  nlKiiit  2  weeks  Inter  than  on  the  west 
side.  Although  the  drainage  area  which 
furnishes  tbe  supplemental  water  Is  rela- 
tively small,  comparetl  with  the  prime  area 
on  the  western  slopes,  the  supplementary  stip- 


ply  Is  very  good,  being  a  large  portion  of  the 
water  now  used. 

Conttruction  Feature* 

The  Spring  City  tunnel  is  a  concrete-lined 
iiorseshoe  section  0,000  feet  long  and  5Vj  feet 
in  diameter.  The  inlet  portal  is  provided 
with  a  20-foot  concrete  transition,  and  at  the 
outlet  portal  a  50-foot  reinforced  concrete 
chute  provides  a  conveyance  for  the  water 
from  the  tunnel  to  a  natural  stream  l>ed. 

The  feeder  canals  are  about  2  miles  long, 
8  feet  wide,  and  have  a  combined  capacity  of 
100  second-feet.  The  canal  diversion  struc- 
tures, a  wasteway  and  roadway  bridge  are  all 
constructed  of  log  cribbini;.  CCC  forces  were 
employeil  to  construct  the  canals. 

Principal  quantities  involved  in  the  tunnel 
and  canal  construction  are: 

Excavation  in  open  cut--cublc  yards--  1, 300 

Kxcavation  in  tunnel do 0, 500 

Permanent  timbering  with  steel  sup- 
ports  linear  feet—  687 

6-lnch  diameter  tunnel  drain do 2, 130 

Concrete  In  tunnel  lining 

cubic  yards—  1,820 

Concrete  In  portal  structures— do 30 

Excavation  in  canals do 25,000 

Log    cribbing    in    canal    structures 

M.  ft.  b.  m—  40 

Competitive  bids  for  construction  of  the 
tunnel  were  opened  on  Septemlier  21,  1837, 
and  a  contract  was  subsequently  awarded  to 
Dan  Teters  and  Co.,  Inc.,  of  Riverside,  Calif., 
the  low  bidder  on  a  bid  of  $128,235.  Con- 
struction of  the  canals,  placing  of  part  of  tbe 
tunnel  lining,  and  hauling  of  cement  and  con- 
crete aggregates,  which  were  furnished  by 
the  Government,  were  performe<l  by  Govern- 
ment and  CCC  forces. 

TrantportaUon  Problem* 

Upon  award  of  the  contract  in  October 
1037,  the  contractor  started  construction  of  a 
short  road  necessary  to  connect  the  Forest 
Sen-ice  road  with  tbe  outlet  portal,  site  of 
the  construction  camp.  Building  of  the  cnmp 
and  work  preliminary  to  "getting  under- 
ground" were  executed  during  the  first  few 
weeks  of  winter. 

Most  equipment  and  large  supplies  of 
fuel  oil,  bla.iting  powder,  and  other  material 
were  hauled  to  the  site  of  the  work  before 
the  ronds  were  made  impnssnhle  lo  trucks 
by  the  winter  snows. 


Because  of  the  high  elevation  of  the  tun- 
nel, the  winters  there  are  long  and  severe, 
and  the  average  maximum  depth  of  snow  is 
6  to  8  feet.  As  the  work  was  continued 
through  the  winter,  frequent  trips  to  town  by 
horse-drawn  bobsleigh  were  necessjiry  to 
obtain  repair  parts  and  miscellaneous  sup- 
plies. The  sleigh  road  was  kept  i>iissable 
by  dally  travel  which  kept  the  snow  pji<k'-i 
hard. 

Before  spring  came,  in  June,  it  was 
necessary  to  replenish,  by  sleigh  transix>rta- 
tion,  exhausted  supplies  of  fuel  oil,  coal,  gaso- 
line, and  blasting  powder. 

During  the  following  summer  about  5,900 
tons  of  sand  and  gravel  aggregates  and  4,600 
barrels  of  cement  were  hauled  up  the  steep, 
winding  road  to  the  tunnel  by  CCC-operated 
trucks.  The  sand  and  gravel  were  shipped 
by  rail  to  Spring  City  from  a  pit  100  miles 
north  of  the  work. 

Tunnel  Excavation 

The  heading  was  started  at  the  outlet  portal 
on  November  11,  1937,  and  owing  to  unex- 
pected slow  progress,  drilling  was  not  started 
at  the  inlet  portal  until  June  17,  193a  The 
tunnel  was  holed  through  on  September  1^, 
193a 

Material  encountered  was  mostly  a  limey 
shale  laid  in  nearly  horizontal,  relatively  tbin 
strata.  Some  thin  beds  of  competent  lime- 
stone were  interlaid  with  the  shale  but  were 
of  insufflcient  quantity  to  offer  structural 
support. 

Little  water  was  developed,  but  along 
reaches  of  the  tunnel  where  it  did  enter, 
sloughing  of  the  shale  occurred.  For  a  dis> 
tance  of  686  feet,  where  slotighing  was  the 
greatest,  2-inch  timber  lagging,  supported  by 
structural  steel  ribs,  was  installed.  Slough- 
ing occurred  to  some  extent  several  weeks 
after  the  ground  was  excavate<l  in  alraut  28 
percent  of  the  tunnel  distance.  Total  over- 
breakage.  Including  sloughing,  amounted  to 
17.4  percent. 

Considerable  difficulty  was  experlencc<l 
times  by  artificial  detonation  of  tbe  powder 
charge.    Open  cross  seams  in  the  rock  caused 
all  holes  to  fire  simullnneously,  resulting 
the  powder  blowing  out  of  the  holes  and  i 
brenliliig  nny  rock. 

Equipment  use<l   in  the  bending  consi>' 
of  two  Ingersol-Rnnd  DA-55  auto-feed  dri- 
ers, mounte<l  on  arms  attached  to  a  verti<.. 
bar.    Detachable  bits  were  used  in  tbe  drilK 
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h  a-  some  time  but  these  were  replaced  with  lo- 
cation sharpened  steel  on  account  of  frequent 
breakage  of  the  bits.  A  Gardner-Denver 
mucking  machine  was  used  to  load  i/a-cubic 
yard  mine  cars.  Switching  was  done  by  hand 
over  a  California  type  "jump  switch."  The 
cars  were  drawn  over  an  18-inch  gage  track 
by  means  of  a  Mancha  electric  locomotive. 

On  account  of  the  incompetency  of  the  rock, 
the  track  was  continually  settling  on  long  sec- 
tions of  the  line  where  the  invert  became  a 
"mud  hole."  This  condition  was  a  cause  for 
considerable  track  maintenance  and  minor 
delays  caused  by  derailment  of  the  muck  train. 

Ventilation  was  obtained  by  means  of  a 
Eoot-Connersville  blower  coupled  to  a  15-inch 
diameter  rubberized  canvas  ventilating  line. 
Because  of  the  crowded  working  conditions 
In  the  small  bore,  the  ventilating  line  was  fre- 
quently ripped  ojien  by  passing  cars,  and  be- 
fore the  job  was  finished  1,500  linear  feet  of 
the  rubberized  canvas  line  was  replaced  with 
12-inch  diameter  galvanized  metal  pipe. 

Compressed  air  for  drilling  was  supplied 
through  a  4-inch  diameter  pipe  line  by  a  460- 
cubic  feet  per  minute  Sullivan  Compressor. 
It  was  driven  by  a  Caterpillar  D  13000  Diesel 
motor. 

Other  outside  equipment  consisted  of  a  pneu- 
matic drill  sharpener,  an  Ingersol-Rand  bit 
grinder,  two  5-kilowatt  gasoline  motor-driven 
generators  used  for  charging  the  batteries  and 
supplying  power  for  tunnel  and  camp  lights, 
three  storage  tanks,  and  miscellaneous  small 
equipment. 

Operations  from  the  inlet  portal  were  pros- 
ecuted on  a  smaller  scale.  A  315-cubic  feet 
per  minute  Sullivan  compressor  was  used  to 
drive  one  drifter ;  mucking  was  done  by  hand 
and  muck  cars  were  trammed  with  a  horse. 
Eighteen  i)ercent  of  the  length  of  the  tunnel, 
or  882  feet,  was  driven  from  the  Inlet  portal. 

Tunnel  Drain 

In  order  to  simplify  concreting  operations, 
6-inch  drain  tile,  embedded  in  gravel,  was 
laid  for  a  distance  of  2,100  feet  from  the 
outlet  portal.  The  drain  gathered  most  of 
the  water  developed,  which  was  mainly  con- 
centrated near  the  upper  end  of  the  tile. 
In  another  wet  section  of  the  tunnel,  an  ad- 
ditional 50  feet  of  drain  was  installed.  The 
water  collected  was  pumped  out  of  the  invert 
while  concrete  was  placed. 

Concrete  Lining 

The  unlined  diameter  of  the  tunnel  was 
6V2  feet,  making  the  nominal  thickness  of 
concrete  equal  to  6  inches.  However,  over- 
breakage  caused  the  lining  to  be  as  thick  as 
3  feet  in  a  few  places. 

Aggregates  were  stock  piled  on  the  hillside 
above  the  batching  plant  by  the  use  of  log 
cribbing  on  the  downhill  side  to  retain  the 
piles.  Rectangular  metal  chutes  were  em- 
ployed to  convey  the  aggregates  to  the  batch- 
ing plant.    Oil  flames  were  confined  along  the 
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bottom  of  the  chutes  to  heat  the  sand  and 
gravel. 

Weighing  of  aggregates  was  done  on  a 
manually  operated  Johnson  beam  scale  weigh 
batcher.  One-sack  batches  were  loaded  into 
mine  cars  and  the  cement  added  at  this  point. 

Mixing  was  done  at  the  point  of  placement. 
The  mixer,  an  old  model  7S  Boss,  was  re- 
modeled and  powered  with  an  air  motor  to 
permit  its  use  inside  the  tunnel.  It  was 
charged  from  mine  cars  and  emptied  into  a 
location-made  pneumatic  gun  coupled  to  it. 
The  whole  assembly  was  mounted  on  flanged 
wheels  which  ran  on  the  18-inch  gage  track 
in  the  tunnel. 

The  sides  and  arch,  constructed  before  the 
invert,  were  placed  continuously  except  for 
mechanical  failures  and  delays  when  time 
was  taken  to  remove  "tight"  points  from  the 
tunnel  walls. 


ITie  forms  were  constructed  of  metal-lined 
wood  panels.  The  lower  panels  were  set  on 
6-  by  6-inch  longitudinal  sills  set  to  line  and 
grade  and  securely  blocked  and  braced.  As 
concrete  placement  progressed  the  panels 
were  inserted  to  form  the  sides  and  arch. 
All  of  the  arch  and  sides,  and  about  1,400  lin- 
ear feet  of  invert,  were  spaced  when  shortage 
of  aggregate  necessitated  suspension  of  con- 
crete operations. 

Concrete  placement  started  on  September  9, 

1938,  and  was  discontinued  on  February  10, 

1939.  Average  daily  progress  was  70  linear 
feet,  or  19.7  cubic  yards,  when  placing  the 
sides  and  arch  and  280  linear  feet,  or  22.4 
cubic  yards,  for  the  invert  in  a  24-hour  day. 

An  order  for  change  was  negotiated  with 
the  contractor  when  it  was  deemed  imprac- 
tical to  haul  concrete  aggregates  during  the 
winter  and  the  contract  was  terminated. 


Reclamation  field  office  and  residence,  Spring  City  Tunnel 


Excavation  of  Cedar  Creek  Feeder  Canal,  tributary  to  Spring  City  Tunnel 


Qovernment  Force  Work 

During  July  and  August  of  1939  the  re- 
mainder of  the  Invert  was  placed  by  Govern- 
ment forces. 

A  reinforced  concrete  chute  4%  feet  wide, 
6  to  4  feet  deep,  and  50  feet  long,  was  con- 
Htructed  before  woric  was  resumed  In  the 
tunnel.  Placement  of  the  Invert  was  delayed 
in  order  to  allow  the  flow  of  water,  developed 
in  the  tunnel,  to  reduce. 

Unwatering  in  the  tunnel  consisted  of  flush- 
ing the  drain  tile,  installed  by  the  con- 
tractor, which  had  become  clogg(>d  with  silt, 
ond  the  preparation  of  collecting  sumps  in 
the  tunnel  invert.    Water  was  pumped  from 


the  sumps  through  a  l>^-inch  pipe  line  sus- 
pended from  the  side  of  the  tunnel. 

Batching  nud  mixing  were  done  outside 
and  the  concrete  transported  into  tlie  tunnel 
in  mine  cars.  Screeding  and  fliiisliing  were 
done  by  hand  methods.  The  remaining  3,500 
feet  of  invert  was  placed  In  10  days,  making 
an  average  progress  of  350  llnenr  feet,  or 
about  28  cubic  yards  per  8-hour  shift. 

Under  terms  of  the  order  for  chtinge  which 
lerminatc-d  the  contract,  the  contractor's 
camp  became  the  property  of  the  Government. 
It  was  subsequently  removed  by  Government 
forces  and  the  camp  site  cleaned  up  by  CCO 
enrollees. 


ORRIN  C.  SMITH 
1883-1940 

ORRIN  C.  SMITII,  engineer  for  the  Bureau 
of  Ite«-liimatloo  at  Denver,  Colo.,  died  July  5, 
1940,  after  a  abort  Illness.  He  was  bom 
in  Clinton,  Wis.,  November  8,  1883,  and  lived 
successively  in  Washington,  Oregon,  Ne- 
braska, and  Montana  before  being  transferred 
to  the  Denver  ofllcc  In  1930.  Ilia  service 
for  the  Bureau  lnclude<l  work  on  several  of 
the  largo  reclamation  projects. 

Surviving  Mr.  Smith  arc  his  wife,  Mrs. 
Mattie  Smith;  a  daughter.  Miss  Orabell 
Smith,  of  Denver;  and  two  brothers,  r.  A. 
Smith,  of  Plaoerville,  Cnllfomia,  and  R.  J. 
Smith,  of  Chicago. 


Sugar  Beets  on  Yakima  Project, 
Washington 

THE  Utah-Idaho  Sugar  Co.  has  recently  an- 
nounced  that  there  are  10,000  acres  of  valley 
lands  on  the  Yakima  project  under  contract 
for  growing  of  sugar  beets  in  liMO. 

The  Toppenish  factory  of  the  sugar  com- 
pany r«>r«'lve<l  a  plaque  of  merit  for  outstand- 
ing effk'ienry  in  1939  at  a  dinner  of  cnm|Miny 
olllriiils,  employees  and  their  wlvi*s,  held  In 
Yakima  early  in  April.  The  Yakima  Valley 
plant  eslalillshe<l  the  record.  In  addition  to 
etllHenry,  of  proc<>ssing  Sa^OOO  tons  of  lieels, 
the  Inrgcst  niimlw-r  ever  handle<|  in  any  one 
factory  of  the  I'tahldabo  Sugar  Co.  in  Its 
SO  years  of  existence. 


Grand  Coulee  Contracts 
Awarded 

CONTRACTS  were  awarded  on  July  19  an  J 
20  covering  respectively  two  phases  of  work 
on  the  Columbia  Basin  project,  Washington, 
namely,  earthwork,  strnctures,  and  track  for 
two  branch  lines  ot  the  Great  Northern  Rail- 
road, and  construction  of  the  steel  super- 
structure for  the  railroad  bridge  over  the 
Columbia  River  at  Kettle  Falls,  Wash.,  on  the 
relocated  line  of  the  railroad. 

The  first  of  these  contracts  was  awarde<l 
to  J.  A.  Terteling  &  Sons  of  Boise,  Idalio,  on 
its  low  bid  of  $1,014,336.83,  and  the  second 
to  the  American  Bridge  Co.  of  Pittsburgh. 
Pa.,  which  submitted  the  low  bid  of  f490.319. 

The  first  contract  includes  the  relocation  of 
the  Nelson  and  Republic  branch  lines,  between 
KetUe  Fails  and  Williams  and  Kettle  Falls 
and  Boyds.  It  involves  the  laying  of  more 
than  39  miles  of  track  and  the  construotiou 
of  necessary  auxiliary  structures,  such  as 
trestles,  underpasses,  culverts,  and  other 
minor  structures.  Included  also  are  earth- 
work and  structures  for  relocated  highways 
adjacent  to  the  railroad  relocation.  Rapidly 
rising  waters  in  the  new  reservoir  make  it 
important  that  the  work  be  completed  on 
time.  The  contractor  is  required  to  begin 
work  within  15  days  after  date  of  receipt  ot 
notice  to  proceed  and  complete  certain  fea- 
tures of  the  work  within  specified  times  and 
all  work  within  275  days. 

Spring  floods  this  year  swelled  the  reservoir 
to  2,500,000  acre-feet,  or  more  than  80,000 
million  gallons,  and  lengthened  it  to  more 
than  100  miles.  When  full  the  reservoir  will 
hold  9,517,000  acre-feet,  which  will  make  It 
the  third  largest  reservoir  In  the  Unitr! 
States.  Stretching  upstream  151  miles  to  t) 
Canadian  border,  it  will  be  36  miles  long»r 
than  Boulder  Dam's  Lake  Mead,  the  largp>; 
man-made  body  of  water  in  the  world. 

The  second  contract  covers  the  furnishing 
and  erecting  of  steel  trusses,  bracing,  «v:i 
frames,  portals,  a  floor  system,  and  other  ni  ■ 
cellaneous  metalwork,  and  in  addition,   tl 
construction  of  the  timber  railroad  deck,  tl 
laying  of  ties  and  rails  for  the  track,  ni 
the  Installation   of  all   lighting  units.     Tl 
ties,  rails,  and  electrical  equipment  will  1 
furnished    by    the    Bureau    of   Reclamation, 
which  is  in  charge  of  the  entire  Coliinibla 
Basin  project. 

Almost  a  quarter  of  a  mile  long,  this  Ml* 
steel   bridge  will  span   the  Columbia   H\\' 
at  KetUe  Falls  at  an  elevation  of  1,342' 
feet,  or  45  feet  above  the  water  surface  wli' 
the  reservoir  at  Grand  Coulee  is  filled,     li 
will  carry  a  single  track. 

It   is   important   that   the  hridg<>  he  coi 
pleted   In   time   to   permit   the   rerouting  ' 
the  railroad  trntfic  over  the  bridge  before  II 
existing  railroad  Is  8ubniergp<l  by  the  watn 
of  the  reservoir.    The  contractor  is  ro<iulrril 
to  begin  work  within  30  days  after  receipt 
of  notice  to  proceed,  and  to  complete  all  the 
work  within  260  days. 
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The  Colorado -Big  Thompson  Project 


By  M.  S.  BITNER,  Associate  Engineer 


CULMINATING  50  years  of  effort  on  the  part 
of  the  people  of  Colorado  to  secure  additional 
irrigation  water  for  northeastern  Colorado, 
the  Colorado-Big  Thompson  project  entered 
the  construction  stage  in  December  1938. 

The  principal  purpose  of  this  project  is  to 
furnish  annually  an  estimated  320,000  acre- 
feet  of  western  slope  water  for  615,000  acres 
of  Colorado  farm  land  on  the  eastern  slope. 
This  water  will  be  delivered  to  existing  east- 
ern slope  irrigation  systems  to  complete  the 
moisture  requirements  of  the  growing  season. 
For  contact  with  the  Bureau  of  Reclamation, 
builders  of  the  project,  and  for  administra- 
tion and  management  of  the  present  irrigation 
systems  the  citizens  in  the  areas  to  receive 
supplemental  water  created  the  Northern 
Colorado  Water  Conservancy  District. 

The  general  plan  of  the  complete  develop- 
ment from  the  standpoint  of  future  operation, 
will  extend  from  the  vicinity  of  Kremmling, 
Colo.,  on  the  western  slope  of  the  Continental 
Divide  to  Julesburg,  Colo.,  and  the  State  line 
on  the  eastern  slope.  Both  the  construction 
features  of  the  Colorado-Big  Thompson  proj- 
ect and  the  irrigation  systems  of  the  North- 
ern Colorado  Water  Conservancy  District  will 


be  included  in  the  complete  development  The 
principal  towns  in  the  district  are  Fort  Col- 
lins, Loveland,  Longmont,  Greeley,  Fort  Mor- 
gan, Julesburg,  Brush,  and  Sterling.  Counties 
which  will  receive  water  from  the  diversion 
include  Larimer,  Boulder,  Weld,  Morgan, 
Logan,  Washington,  and  Sedgwick. 

Since  the  design  of  the  project  provides  suf- 
ficient storage  capacity  and  outlet  points  to 
supply  water  at  the  various  locations  at  the 
time  it  is  required,  only  minor  adjustments 
in  the  present  extensive  irrigation  systems  of 
the  district  will  be  necessary  in  the  new  de- 
velopment. 

As  a  secondary  purpose,  the  project  will  be 
capable  of  supplying  annually  360,000,000  kilo- 
watt-hours of  firm  hydroelectric  power  and 
332,000,000  kilowatt-hours  of  secondary  power. 
This  power  will  be  available  to  markets  in  the 
vicinity  after  the  deduction  of  sufficient  energy 
to  operate  the  project. 

The  value  of  this  transmountain  diversion 
as  a  40-year  self-liquidating  development  of 
merit  is  demonstrated  by  the  fact  that  the 
cost  of  supplying  this  water  to  the  water  dis- 
trict on  the  eastern  slope  is  estimated  to  be  $2 
per  acre-foot.    Through  efiScient  management 


and  the  taxing  of  assessable  property  to  in- 
clude Indirect  benefits  in  the  water  district 
the  cost  to  the  farmer  for  diverted  water  on 
the  eastern  slope  should  approximate  $1.50 
per  acre-foot  annually.  This  cost  to  the  farm- 
or  is  one-third  to  one-sixth  the  yearly 
averages  paid  in  the  water  district  at  the 
present  time.  The  economic  worth  of  the 
project  can  be  judged  by  an  estimated  increase 
of  crop  values  of  five  or  more  times  the  annual 
cost  of  the  western  slope  water.  With  the 
western  slope  replacement  storage  provided  by 
the  project,  all  water  diverted  will  be  in  ex- 
cess of  present  and  future  requirements  for 
lands  on  Colorado's  western  slope. 

Major  Engineering  Units 

Five  reservoirs,  six  power  plants,  two  pump- 
ing plants,  and  a  13-mile  tunnel  comprise  the 
major  units  in  the  project. 

Green  Mountain  reservoir  near  Kremmling, 
Colo.,  was  the  first  major  unit  of  the  project 
to  reach  the  constniction  stage.  Although 
none  of  the  water  from  this  reservoir  will 
reach  the  eastern  slope,  it  was  designed  and 
included  in  the  project  to  satisfy  all  present 
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and  future  requirements  tor  water  on  the 
western  slope  and  at  the  game  time  compen- 
sate the  western  slope  for  water  diverted  to 
the  eastern  slope  in  dry  years. 

Green  Mountain  Dam  will  be  an  earthflll 
structure  270  feet  in  height  and  designed  to 
Impound  152,000  acre-feet  of  Blue  Kirer  water. 
Power  plant  No.  5  will  be  located  immediately 
below  the  dam  with  an  installed  capacity  of 
24,000  kilowatts. 

The  next  project  reservoir  to  the  east  on 
the  general  plan  (see  accompanying  diagram) 
Is  Granby  Reservoir.  This  reservoir,  the 
largest  in  the  project,  will  store  a  maximum 
of  483,000  acre-feet  of  water  for  diversion 
to  the  eastern  slope.  Through  three  290- 
second-feet  pumps  in  Granby  pumping  pliint 
the  water  from  this  reservoir  will  be  lifted 
an  average  of  130  feet  by  the  use  of  off-peak 
power  furnished  principally  by  powerhouse 
No.  1  at  Estea  Park,  Colo.,  and  powerhouse 
No.  5  at  Green  Mountain  Dam.  From  Granby 
pumping  plant  the  diverted  water  will  flow 
by  gravity  through  4.8  miles  of  canal  into 
Shadow  Mountain  Lake. 

The  main  dam  iit  Granby  Reservoir  will 
be  228  feet  in  height.  Throe  small  dikes  and 
two  main  supply  canals,  together  with  Granby 
pumping  plant,  will  complete  the  required 
operation  features  for  Granby  Reservoir. 

Following  the  project  profile,  the  next  unit 
In  the  diversion  is  Shadow  Mountain  Lake. 
This  lake,  with  a  water  surface  elevation 
the  same  as  Grand  Lake  and  an  area  more 
than  twice  that  of  Grand  I>ake,  will  be  formed 
by  the  North  Fork  diversion  dam  located 
below  the  confluence  of  the  North  Fork  of 


the  Colorado  River  and  the  Grand  L.ake  out- 
let. With  both  lakes  serving  as  a  compen- 
sating pool  for  diversion  through  the  Conti- 
nental Divide  Tunnel  at  the  east  end  of 
Grand  Lake,  the  water  surface  elevation 
of  the  two  lakes  will  not  vary  suflBciently  in 
supplying  diversion  water  to  require  other 
than  off-peak  power  for  pumping  from  Granby 
Reservoir  during  the  daily  operation.  It  is 
of  interest  to  note  that,  owing  to  fluctuation 
in  run-off,  the  water  surface  of  Grand  I^ike 
will  not  vary  as  much  during  the  operation 
of  the  project  as  It  does  at  the  present  time. 
The  present  mean  elevation  of  Grand  Lake 
has  been  selected  as  the  mean  elevation  for 
project  operation.  A  maximum  height  for 
the  North  Fork  diversion  dam  of  38  feet  will 
be  retiuired. 

Again  following  the  profile,  water  pumped 
to  Shadow  Mountain  Lake  and  a  small  amount 
diverted  directly  by  the  North  Fork  diver- 
sion dam  will  flow  by  gravity  to  the  east 
end  of  Grand  Lake  and  the  west  portal  intake 
to  the  Continental  Divide  Tunnel.  Tlie  tun- 
nel intake  will  be  designeil  to  maintain  the 
mean  elevation  of  Grand  Lake  and  will  also 
be  designed  to  take  water  from  below  the 
.surface  to  alleviate  ice  trouble  during  winter 
operation  if  studies  of  past  and  present  ice 
conditions  warrant  the  additional  expense. 
With  reference  to  winter  operation,  it  is  of 
interest  to  note  that  the  vast  year  around 
storage  of  water  at  approximately  39°  F.  in 
Grand  Lake  can  be  made  available  for  opera- 
tion of  the  canal  systems  below  during  a 
severely  cold  period  on  the  eastern  slope. 

The  next  major  unit  as  indicated  on  the 


General  view  of  Governtnent  camp 


project  profile  is  the  Continental  Divide  Tuu- 
neL  Located  with  portals  outside  the  Rocky 
Mountain  National  Park,  the  tunnel  will  be 
constructed  on  a  constant  slope  for  gravity 
fiow  over  its  full  length  of  13.1  miles.  With 
a  cross-sectional  diameter  of  9.75  feet  inside 
of  concrete  lining  the  tunnel  is  small,  con- 
current with  a  saving  in  construction  cost. 
Of  suflicient  capacity  to  sall.sfy  tlie  unnuiil 
diversion  requirements  and  augmented  by 
sufficient  storage  facilities  on  the  eastern  slope, 
the  small  size  timnel  can  provide  a  maximum 
amount  of  firm  hydroelectric  power  throu);b 
continuous  operation.  During  spring  runoff 
periods  it  may  be  advisable  to  stop  diversion 
through  the  tunnel  In  order  to  derive  the 
maximum  power  and  storage  benefits  from 
surplus  waters  now  available  on  the  eastern 
slope. 

By  stopping  tunnel  operations  temporarily 
(he  full  benefit  of  spring  run-off  on  the  east- 
ern slope  can  be  derived  without  enlarging 
supply  canals  beyond  the  yearly  economic 
limit 

During  a  period  when  the  tunnel  is  not 
operating  the  storage  facilities  of  Granby 
Dam  will  impound  western  slope  run-off  for 
future  diversion. 

Following  the  profile,  water  leaving  the 
east  portal  of  the  Continental  Divide  Tumi-'l 
will  flow  into  a  small  compensating  |i 
formed  by  a  rock-fill  dam.  This  dam  will  m- 
constructed  from  tunnel  muck  and  designed 
with  a  concrete  core-walL 

Potcerhou»e«  in  operation 

From  the  east  portal  pool  the  diverted 
water  will  enter  a  closed  conduit  and  canal 
b,vstem  5.4  miles  In  length,  including  the  1.2 
mile  Giant  Track  Tunnel  and  0.6  mile  Mai  v 
Lake  siphon,  and  leading  to  powerhouse  N< 
CD  the  Big  Thompson  River  below  E^stcs 
Park  Village.  Powerhouse  No.  1  will  require 
4,900  feet  of  penstock,  operate  under  an  efTec- 
)lve  head  of  704  feet,  and  have  an  installed 
rapacity  of  30,000  kilowatts. 

From  powerhouse  No.   1   water  will 
charge  into  the  Big  Thompson  River  or, 
there  sliould  be  a  market  for  the  full  power 
development  of  diverted  water  at  the  time 
II  is  available,  this  water  will  be  diverted, 
togetlier  with  any  surplus  water  in  the  Big 
Thompson  River,  Into  10.0  miles  of  gravity 
power  cnnnl   and   tunnel    leading   to   power- 
house No.  2.    Powerhouse  No.  2,  locate<l 
the  North  Fork  of  the  Big  Tliompson  Rix 
near  Drake,  Colo.,  Is  the  larsest  proposed 
the  project.     This  powerhouse  will   reqii 
4,150  feet  of  penstock,  operate  inider  a  li> 
of  1.195  f<>et,  and  have  an  Installed  capa('ii> 
of  .Vl.OOO  kilowatts. 

From  powerhouse  No.  2  water  will  1m>  <I1- 
verte<l  into  2.9  miles  of  canal  and  OiTiO  feet  of 
penstock  to  powerhouse  No.  3,  l(K>ated  on  the 
blink  of  the  Big  Thompson  River  a  short 
distance  above  the  present  Loveland,  Colo., 
tnunlriiMil  hydroelectric  plant. 

Below   powerhouse   No.   3   water  will   Iw 


lied 
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diverted  and  divided  to  supply  canals  for  both 
Carter  Lake  reservoir,  the  largest  of  the 
eastern  slope  stornge  reservoirs,  and  power- 
plants  No.  4  and  4A. 

Power  plant  No.  4  will  be  located  on  the 
Big  Thompson  River  about  2  miles  east  of 
C^edar  Cove  at  the  lower  end  of  the  Big 
Thompson  Canyon.  Power  plant  No.  4  will 
operate  under  a  head  of  550  feet  with  an  in- 
stalled capacity  of  16,000  kilowatts  and  dis- 
charge directly  into  the  Big  Thompson  River. 

Power  plant  No.  4A  will  be  located  a  short 
distance  upstream  from  plant  No.  4  and  175 
feet  above  the  river.  Water  from  plant  No. 
4A  will  be  carried  by  siphon  and  9.9  miles 
of  canal  to  Horsetooth  Reservoir,  which  is 
the  second  storage  reservoir  in  size  on  the 
eastern  slope. 

Storages 

The  third  eastern  slope  storage  reservoir, 
the  smallest  and  the  lowest  in  elevation  is 
Arkins  Reservoir.  With  a  storage  capacity 
of  about  50,000  acre-feet,  Arkins  Reservoir  will 
receive  its  supply  by  diversion  into  canal  from 
the  Big  Thompson  Kiver  below  power  plant 
No.  4.  The  dam  at  Arkins  Reservoir  will  be 
an  earth  structure  143  feet  in  height  across 
Huckhorn  Creek  west  of  Loveland.  Water 
from  the  Arkins  Reservoir  will  discharge  into 
the  Big  Thompson  River  and  ditches  in  the 
vicinity. 

Carter  Lake  Reservoir,  as  previously 
pointed  out,  is  the  largest  of  the  three  eastern 
slope  reservoirs  with  a  storage  capacity  of 
110,000  acre-feet.  This  reservoir  will  be 
formed  over  the  existing  Carter  Lake  by  one 
main  earthiill  dam  240  feet  in  height  and  two 
small  earthfiU  structures  70  and  50  feet  in 
height. 

From  Carter  Lake  Reservoir,  15.29  miles 
of  supply  canals  to  the  St.  Vrain  and  Big 
Thompson  Rivers  will  be  constructed  for  ac- 
cess to  these  two  drainage  areas  and  for  sup- 
plying water  to  irrigation  systems  of  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict intercepted  along  the  routes  of  the  canal 
system. 

Horsetooth  Reservoir,  mentioned  before  as 
the  second  in  size  of  the  project's  eastern  slope 
reservoirs  will  be  formed  by  four  large  earth- 
fill  structures  and  will  exceed  6  miles  in  length. 
Horsetooth  Dam,  at  the  north  end  of  this 
reservoir,  will  have  an  effective  height  of  128 
feet.  Soldier  Canyon  Dam,  the  northernmost 
of  the  three  structures  on  the  east  side  of  the 
reservoir,  will  be  193  feet  high.  Dixon  Can- 
yon, the  middle  dam  on  the  east,  will  be  a 
structure  195  feet  in  height.  The  fourth  dam 
on  Horsetooth  Reservoir,  located  at  the  south- 
east end,  will  be  Spring  Canyon  Dam,  a  struc- 
ture 180  feet  high. 

The  main  supply  of  water  to  the  water  dis- 
trict from  Horsetooth  Reservoir  will  be  dis- 
charged into  the  Cache  La  Poudre  River  area 
northwest  of  Fort  Collins,  Colo.  A  small 
amount  of  this  water,  approximately  150  sec- 
ond-feet, will  pass  through  the  North  Poudre 


Administration  area  from  top  of  little  Prospect  Mountain,  ?^-mile  west  of  area, 

looking  east 


Transmission  line,  Loveland  to  east  portal  of  Continental  Divide  Tunnel 


pumping  plant  to  supply  higher  ditches  in  the 
vicinity. 

When  construction  of  the  supply  canals  in 
the  vicinity  of  the  project's  eastern  slope  stor- 
age reservoirs  begins,  the  size  of  the  reservoir 
discharge  canals  will  be  noticeably  large  when 
compared  with  the  canals  supplying  the  reser- 


voirs. This  noticeable  difference  in  design  is 
explained  by  the  fact  that,  as  supplemental 
irrigation  water,  a  year's  storage  in  the  east- 
ern slope  reservoirs  will  be  delivered  to  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict in  a  period  varying  from  60  to  75  days 
during  the  latter  part  of  the  growing  season. 
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Preconstruction  Investigations — Tucumcari 

Project,  New  Mexico 


By  H.  W.  MUTCH,  Resident  Engineer 


THE  Tncnmcarl  project,  comprising  some 
81,000  acres  of  land,  of  which  47,300  acres  are 
irrigable,  is  located  in  Quay  County,  in  the 
east  central  part  of  the  State  of  New  Mexico. 
The  project  area  was  originally  homesteaded 
for  dry-land  farming  purposes,  but  a  succes- 
sion of  years  deficient  in  rainfall  caused  the 
lands  to  revert  to  grazing  uses.  The  project 
contemplates  rehabilitating  the  area  by  con- 
structing a  65-mile  main  canal  leading  from 
Conchas  Reservoir,  on  the  South  Canadian 
River,  to  lands  near  the  town  of  Tiicumcari. 
Although  the  reservoir  was  constructed  pri- 
marily for  flood-control  purposes,  300,000 
acre-feet  of  water  have  been  made  available 
for  irrigation  use  without  charge  to  the  wa- 
ter users.  It  Is  expected  that  the  principal 
products  win  consist  of  grain,  alfalfa,  and 
other  forage  crops  which  will  be  utilized  by 
the  livestock  interests  surrounding  the 
project 

Butxeyi 

The  project  was  first  investigated  by  the 
State  of  New  Mexico  at  the  time  Conchas 
dam  and  Reservoir  were  being  constructed 
by  the  United  States  Engineer  Corps.  A 
reconnaissance  survey  was  made  by  the  Bu- 
reau of  Reclamation  in  March  1036.  Author- 
ization of  a  detailed  Investigation  was  made 
In  July  1036,  and  surveys  were  started  In 
October  of  that  year. 

The  entire  upper  portion  of  the  canal  is 
at  a  con.sldcrable  distance  from  town,  and 
as  the  canal  location  crossed  rough,  broken 
terrain  without  roads  or  trails.  It  was  desir- 
able to  conduct  this  portion  of  the  survey 
from  the  Conchas  Dam.  The  Army  engi- 
neers furnished  quarters  and  supplies  for 
survey  men  and  also  cooperated  to  the  fullest 
extent  In  other  matters. 

The  upper  3S-mlle  section  of  the  canal  loca- 
tion parallels  a  high  mesa  and  crosses  a 
number  of  dry  washes  or  arroyos.  This 
section  lies  within  the  lands  of  the  Bell 
Ranch,  owned  by  the  Red  River  Valley  Co., 
and  was  formerly  a  imrt  of  the  Pablo  Mon- 
toya  Spanish  Land  Orant.  A  trlangulation 
system  was  established  and  a  chained  trav- 
erae  made  of  the  final  location.  A  large  por- 
tion of  the  area  In  the  Pablo  Montoya  Land 
Grant  was  not  surveyed  In  sections,  but  ties 
to  land  ofllce  comera  were  obtained  where 
poaBlbl&  Detail  topocraphic  surveys  were 
made  at  all  the  principal  stnicture  sitea. 
Topofrapliy  was  also  inken  along  tbe  center 


line  of  the  canal  for  about  50  miles.  Canal 
lines  were  run  the  full  length  of  tbe  project 
to  determine  the  upper  boundaries  of  the 
Irrigable  area. 

Diamond  drill  explorations  were  made  to 
ascertain  the  materials  to  be  excavated  at 
heavy  cuts  and  tunnel  locations.  Generally 
speaking,  tbe  formation  encountered  througb- 


An  abandoned  homestead.    Trees  are 

dying  from  lack  of  water.     Windmill  is 

rusting  and  falling  apart 


out  tbe  length  of  the  main  canal  is  shale  and 
soft  sanclstone.  Tbe  soil  Is  quite  iinpervlons 
and  concrete  lining  Is  not  required  except 
In  short  reaches  of  the  canal.  Owing  to  the 
rapid  erosion  to  which  this  region  Is  sub- 
jected. It  was  decided  that  the  siphon  type 
of  structure  would  provide  the  roost  satisfac- 
tory method  of  crossing  the  numerous  arroyos. 
Thirty  siphons  and  four  tunnels  are  required 
In  the  canal  system.  The  total  length  of 
tunnels  Is  approximately  6.2  miles,  and  the 
total  length  of  the  siphons,  10  miles.  The 
longest  tunnel  and  siphon  are  0,666  and 
4,896  feet,  respectively.  Other  major  struc- 
tures Include  7,064  feet  of  concrete  lining 
and  1.442  feet  of  bench  finme. 


Land  Classification 

The  land  classification  was  made  on  plane- 
table  sheets  with  a  scale  of  1,000  feet  to  tbe 
inch.  All  boundary  lines  between  tbe  irri- 
gable and  nonirrigable  lands  were  mapp<': 
stadia  surveys.  Level  lines  were  run 
locate  the  high  land  below  the  canals,  in 
general  the  project  areas  have  a  uniform 
slope  or  gently  undulating  topography,  nnd 
will  require  a  minimum  of  leveling  for  irri- 
gation. 

The  predominating  soils  of  the  project  are 
of  a  dark,  reddish-brown  color,  largely  origi- 
nating from  erosion  of  sedimentary  forma- 
tions. The  soil  generally  has  a  depth  in  ox- 
cess  of  12  inches.  It  ranges  from  a  sandy 
clay  loam  to  a  silty  clay  loam  with  a  ooin- 
paratlvely  tight  subsoil. 

The  project  lands  were  separated  into 
three  classes  of  irrigable  land.  Classes  1  and 
2  are  considered  to  have  sufficient  agricul- 
tural value  to  repay  construction  charges. 
Class  3  lands  may  produce  a  crop  of  native 
hay,  but  are  not  considered  to  have  suffi- 
cient agricultural  possibilities  to  meet  as- 
sessments for  construction  purposes. 

The  Irrigable  lands  as  classified  were  as 
follows :  aass  1,  16,500  acres ;  class  2,  30,800 
acres,  and  class  3,  2,500  acres. 

The  irrigable  lands  of  the  project  are 
traversed  by  a  number  of  dry  washes  nnd 
creeks,  which  will  provide  outlet  channels 
for  such  drainage  as  may  be  required.  These 
arroyos  are  dry  except  during  the  rainy  pe- 
riods which  cause  a  temporary  flow  in  the 
spring  and  occasionally  In  the  summer.  Tor- 
rential rains  cause  some  of  the  creek--'  •■■ 
carry  flash  floods  of  considerable  sise.  1 
of  the  project  lands  have  a  tight  subsoil  :niu 
it  is  anticipated  that  short  local  drains  will 
be  necessary  to  relieve  seeped  areas  and  carry 
the  return  flow  to  the  natural  channels. 

Proiect  PUtn* 

Tbe  water  supply  wlU  be  obtained  fmm 
the  South  Canadian  River,  principally  f 
stored  flood  waters.  The  average  ain  .  ; 
draft  Is  estimated  at  186,000  acre-feet.  Llvd 
storage  capacity  of  800,000  acre-feet  is  mam 
available  at  the  Conchas  Beaenrolr.  This 
dam  and  reservoir  were  conatructed  by  tki 
United  States  Engineer  Corps,  War  Depu^ 
ment,  as  a  dual  purpose  reservoir  without 
charge  to  irrigation   interests. 
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The  main  canal  has  an  initial  capacity  of 
700  second-feet  and  a  length  of  75  miles.  The 
Hudson  Canal,  capacity  254  second-feet,  di- 
verts from  the  main  canal  at  mile  56.  The 
capacity  of  the  main  canal  beyond  this  point 
is  250  second-feet.  A  dry  lake  bed  at  mile  63 
offers  a  reservoir  site  (700  acre-feet  capac- 
ity) which  may  be  used  as  a  regulatory 
reservoir.  Construction  of  drains  will  be 
necessary  to  provide  adequate  drainage. 

The  estimated  project  cost  of  $8,155,000 
includes  construction  of  the  canals,  lateral, 
and  drainage  systems. 

Construction  of  Project 

After  completion  of  the  detailed  investiga- 
tion report,  the  Arch  Hurley  Conservancy 
District  was  organized  under  the  then  ex- 
isting laws  of  the  State  of  New  Mexico  to 
promote  construction  of  the  project.  It  was 
not  known  whether  construction  of  the  proj- 
ect would  be  authorized  by  Congress  or 
whether  it  might  be  built  by  the  conservanc.v 
district. 

As  a  result  of  a  finding  of  feasibility,  the 
Bureau  of  Reclamation  was  authorized,  by 
an  act  of  the  Seventy-fifth  Congress,  to  con- 
struct the  Tucumcari  project,  as  described  in 
the  report.  The  total  estimated  cost  of  the 
project  ($8,155,000)  was  far  in  excess  of  the 
repayment  ability  of  the  project  lands,  and 
a  nonreimbursable  grant  of  $2,500,000  was 
obtained  with  which  to  start  construction. 
The  remaining  $5,655,000  was  to  be  collected 
by  the  conservancy  district  and  repaid  to  the 
United  States  in  40  years  without  interest. 
It  was  found  that  there  were  no  provisions 
under  the  laws  of  the  State  of  New  Mexico 
whereby  a  conservancy  district  could  enter 
Into  such  a  contract.  Therefore,  a  bill  au- 
thorizing contractural  relationship  between 
the  conservancy  district  and  the  United 
States  was  passed  by  the  fourteenth  State 
legislature  during  the  early  spring  of  1939. 
This  act  was  known  as  Senate  bill  No.  133, 
"An  act  to  provide  for  cooperation  l>etweeii 
conservancy  districts,  heretofore  or  hereafter 
organized,  and  the  United  States  of  America 
under  the  terms  of  the  Federal  Reclamation 
laws,  authorizing  and  validati/n{i  existing  or 
future  contracts  for  that  purpose,  making 
contract  indebtedness  a  general  obligation  of 
such  districts  and  providing  for  the  classifi- 
cation of  State,  public  and  private  real  prop- 
erty in  such  districts,  for  the  apportionment, 
lien,  levy,  and  collection  of  assessments,  tolls, 
and  charges  for  the  payment  of  contract  in- 
debtedness, providing  for  the  distribution  of 
the  water  supply,  prescribing  the  powers  and 
duties  of  certain  district  and  county  officers, 
and  declaring  an  emergency." 

Final  Surveys 

An  office  was  established  at  Tucumcari  and 
an  organization  started  in  October  1939.  A 
field  office  was  located  at  the  Conchas  Dam 
to  make  minor  revisions  of  the  canal  loca- 


■  tiHb*.  ♦ 


upper:  Homestead  along  the  Norton  Road.     A  better  class  farm 
Center:  Survey  party  at  outlet  portal  of  tunnel  No.  2  just  after  the  tunnel  had  been 

started  into  the  stratified  hillside 
Lower:  Excavation  work  at  inlet  portal  of  tunnel  No.  1.     The  town  of  Conchas  Dam 

is  in  the  right  background 
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Hon  preparatory  to  advertising  for  bids  on 
ronstructlon.  0£9ce  space  and  other  facili- 
ties were  provided  by  the  United  States  En- 
gineer Corps.  The  total  force  now  consists 
of  about  200  employees. 

A  final  location  has  been  made  for  the  first 
fifty  miles  of  the  main  canal,  and  land  clas- 
sification and  topographic  stirveys  are  In 
progress.  Inasmuch  as  there  were  very  fen- 
existing  comers  and  quarter-corners  intact 
over  the  project  area,  the  General  Land  Of- 
fice was  requested  to  make  the  necessary 
relocation  surveys  and  establish  center  cor- 
ners as  well.  The  General  Land  Office  has 
completed  the  field  worlc  and  a  final  report 
and  revised  survey  plats  are  under  prepara- 
tion. Topography  Is  being  talcen  over  the 
entire  project  area  on  a  horizontal  scale  of 
400  feet  to  1  Inch  and  with  2-foot  contour 
intervals.  This  is  considered  necessary  In 
planning  and  designating  the  lateral  system 
and  also  in  the  laying  out  of  farm  units. 

Detail  land  rlassiflcation, — A  soils  tech- 
nician, directed  by  Hydr«ullc  Engineer  E.  B. 
Debler  and  Associate  Reclamation  Economist 
E.  R.  Fogarty,  has  been  making  the  detailed 
land  classification  with  the  assistance  of  a 
planetable  party  and  several  laborers.  This 
work  Is  now  complete  and  the  planning  of 
the  distribution  system  is  being  carried  out. 
It  is  contemplated  that  the  irrigable  areas  of 
each  40-acre  tract  will  be  determined  prior 
to  January  1,  1941. 

Bight»-of-teay. — A  right-of-way  agreement 
has  been  executed  by  the  Red  River  Valley 
Co.  for  the  first  38  miles  of  canal.  It  is  be- 
lieved that  this  has  the  distinction  of  l)eing 
the  longest  right-of-way  acquired  under  one 
contract  by  the  Bureau  of  Reclamatiou. 
Rights-of-way  will  be  obtained  from  the  Stato 
for  works  to  be  constructed  on  State  and 
school  lands  after  the  final  location  has  been 
completed. 

ContlrucliOH 

Advertisements  were  prepared  and  bids 
opened  at  the  project  office  on  November  16, 
1980,  for  the  const  niction  of  the  first  20  miles 
of  the  Conchas  Canal.  These  include  all  ex- 
cavation, three  tunnels,  and  other  canol 
structures.  The  work  was  divided  Into  five 
scbedales,  and  a  total  of  20  bids  was  rcceive<1. 
Satisfactory  bids  were  obtained  on  all  sched- 
ule*, and  contracts  totaling  $l,iMO,000  were 
awarded  as  foHom: 

Schedule  No.  1.  Utah  Construction  & 
Grlfflth  Co.,  $002,027;  schedules  No&  2,  S, 
and  4,  Jahn-Bressl-Bevanda  Co.,  $1„')00,582 : 
and  achedole  No.  5,  Brown  ft  Root,  Inc., 
$74,400. 

PariiclpaHon   bit   WPA 

A  construction  program.  Including  ezcavn- 
tion  and  stmctures  on  IIV^  miles  of  the 
Conchns  .Main  Caiinl  from  the  Snn  Miguel 
Quay  county  line  to  the  city  limits  of  Tuciim- 
carl.   Is  now  ready   to  he   submitted   to  the 


WPA  State  administrator.  This  program  is 
based  on  the  nimiber  of  men  on  relief  rolls 
In  the  locality.  This  part  of  the  construc- 
tion program  Is  being  vigorously  prosecuted, 
as  the  project  is  more  or  less  contingent  upon 
such  relief  measures  and  It  is  felt  that  a  great 
deal  of  good  will  be  accomplished  through  the 
use  of  relief  workers. 

One  requirement  under  the  State  WPA 
Irian  is  that  the  Federal  agency  must  con- 
tribute at  least  25  percent  of  the  cost  of  the 
project  This  contribution  may  consist  of 
materials  and  equipment  or  anything  els-o 
necessary  to  complete  a  project  with  the  ex- 
ception of  labor,  which  is  supplied  by  WPA. 
It  Is  doubtful  whether  dragline  and  shovel 
operators  or  men  in  other  skilled  position.s 
can  be  supplied  from  their  eligible  rolls,  as 
their  wage  scale  Is  much  lower  than  con- 
tractor rates. 

Contract  work  was  Initiated  March  17, 1940, 
and  at  the  cJose  of  the  month  of  April  all 
three  contractors  bad  made  a  good  showing, 
confined  largely,  however,  to  earthwork  and 
processing  of  concrete  aggregates. 

Work  by  Government  forces,  consisting 
largely  of  fencing  rights-of-way  and  building 
construction  and  operation  roads,  was  nearly 
completed  at  the  close  of  April  30,  1940,  cov- 
ering the  24  miles  of  work  let  by  contract. 

In  the  vicinity  of  Tucumcari,  1%  miles  of 
the  Conchas  Canal  have  been  excavated  by 
Government-operated  dragline  equipment,  and 
several  structures  to  be  built  by  WPA  forces 
are  to  be  so  excavated. 

The  work  to  be  done  under  WPA  plans  Is 
ezi>ected  to  be  in  full  operation  shortly.  Ap- 
proval by  Presidential  letter  has  been  re- 
ceived by  the  State  WPA  administrator  for 
a  warehouse,  in  addition  to  the  canal  struc- 
ture proposal.    There  is  pending  at  this  time 


a  WPA  proposal  to  construct  a  project  office 
building  on  a  10-acre  tract  of  land  ocquired 
from  the  city  of  Tucumcari  by  a  gift  war- 
ranty  deed. 

Farm  Vnitt  cmd  Settlement  Plans 

The  project  area  Is  largely  privately  owned 
land  which  was  homesteaded  prior  to  1910. 
Most  of  the  original  homesteaders  sold  their 
holdings  to  livestock  men  after  failing  to 
make  a  success  of  dry-land  farming.  Tliere 
remain  about  400  acres  of  public  land  which 
have  been  placed  under  the  second  forn 
withdrawal.  The  project  also  includes  a! 
4,300  acres  of  State  and  school  lands. 

A    considerable    portion    of    the    irrigable 
land  Is  owned  by  relatively  few  individuals. 
EJxcess   land   agreements   were  executed   bj 
these  Individuals  providing  for  the  dispose 
tion  of  land  in  excess  of  160  acres  in  a  si-    '  ■ 
ownership.    An  appraisal  has  been  mai! 
the  market  value  of  the  project  lands  in 
present  undeveloped  condition  in  confor; 
with  the  provisions  of  the  contract.     AfUT 
the  detailed  land  classification  has  been  com- 
pleted and  plans  for  the  distribution  system 
are  perfected,  farm  units  will  be  estublisbed 
and  transfer  of  the  excess  holdings  will  be 
encouraged.    In  accordance  with  Instruct-—' 
the  project  office  is  listing  all  lands  ofl 
for  sale. 

Inasmuch  as  It  will  be  several  years  before 
water  can  be  delivered  to  any  appreciable 
portion  of  the  project,  it  is  not  considered 
necessary  to  prepare  definite  settlement  plans 
at  this  time.  State  and  county  officials,  rep- 
resentatives of  the  Rock  Island  Railroad,  and 
other  Government  agencies  are  cooperating 
In  the  various  problems  connected  with  the 
resettlement  of  the  project  lands. 


Lake  Mead  Storage 


THE  Soil  Conservation  Service  of  the  Depart- 
ment of  Agriculture  has  recently  completeil 
studies  for  the  Bureau  of  Reclamation  of  the 
storage  capacity  of  Lake  Mead,  Boulder  Can- 
yon project,  which  It  now  places,  through  a 
detailed  and  exact  survey,  at  32,359,274  acre- 
feet,  exceeding  the  estimated  figure  by 
1350,274  acre-feet. 

Actual  storage  in  Lake  Mead  at  present  Is 
24,101,000  acre-feet.  Winter  snowfall  in  Ihc 
mountnin.s  of  the  Colorado  River  Hasin  ap 
pears  sufficient  to  assure  an  adequate  Inflow 
of  water  for  the  development  of  power  and 
Irrigation  In  the  project  area  without  draw- 
ing on  this  storage.  The  upper  9,600,000 
acre-feet  of  total  storage  capacity  Is  resenHKl 
for  flood  control.  All  of  this  storage  space 
can  be  made  available  at  the  t)eginnlng  of 
each  year's  flo<xl  season  if  snow  surveys  and 
other  hydrologic  data  indicate  that  it  It 
needed. 


The  present  demand  for  irrigation  and 
power  Is  about  8.000,000  acre-feet  per  yean 
Even  if  the  Colorado  River  should  dry  ap 
entirely  for  a  whole  year  or  more,  farms  de- 
pendent upon  waters  of  the  lower  Colorado 
for  irrigation  would  not  suffer  and  the  luige 
generators  of  the  Boulder  Dam  power  plant 
could  continue  to  supply  power  to  the  1am 
Angeles  metropolitan  area  and  the  Southw»>iit. 

Lake  Mead  extends  115  miles  up  the  Colo* 
rado  River  from  Boulder  Dam  with  .ViO 
miles  of  shoreline  and  has  about  twice  the 
storage  capacity  of  any  other  man-made  lake, 
with  the  exception  of  the  Fort  Peck  Ueservolr 
on  the  Missouri  River  in  Montana,  which  has 
a  capacity  of  19.412.000  acre-fe<>t  and  ranks 
second  In  storage  capacity  among  the  Iniiior- 
tant  reservoirs  of  the  Unlte<l  States.  The 
Grand  Coulee  Reservoir  on  the  Columbia 
River  will  rank  third  with  a  total  storage 
capacity  of  9,517,000  acre-feet. 
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NOTES   FOR   CONTRACTORS 


'cification 
No. 


Project 


Bids 
opened 


Work  or  material 


Low  bidder 


Name 


Address 


Bid 


Terms 


Contract 
awarded 


909 
913 

916 

917 

1375-D 

1379-D 
1380-D 
1381-D 
1382-D 

E-23,062-A 

V       ■ 

B-38,409-A 
24, 749-A 

B-42, 493-A 
1378-D 


1389-D 

D-23,  493-A 

1383-D 

1385-D 
1386-D 

41,602-D 

918 


921 
922 


Colorado  River,  Tex 

Columbia  Basin,  Wash. 


Parker    Dam    Power, 
Calif. -Ariz. 


Boulder  Canyon,  Ariz.- 

Nev. 

Rio  Orande,  N.  Mex.- 
Tex. 

Central  Valley,  Calif-... 

Yakima-Roza,  Wash — 

Columbia  Basin,  Wash. 

Colorado  River,  Tex 


Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 

Gila,  Ariz. _ 


All-American    Canal, 

Ariz.-Calit. 
Rio  Orande,  N.  Mex.- 

Tex. 


Columbia  Basin,  Wash. 

Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 


Central  Valley,  Calif... 
Columbia  Basin,  Wash. 


BuSalo  Rapids  (second 
division)  Wash. 

Parker  Dam  Power, 
Calif.-Ariz. 


Columbia  Basin,  Wash. 
Boise-Payette,  Idaho... 


191,0 
June  14 

July     8 


July   18 

July  17 

June  28 

July  15 

July  16 

July  15 

July  10 

July  18 
July  25 
July  23 

...do..... 
July    8 


July  31 

June  24 

July  18 

July  23 

July  25 

July  23 

July  11 


July  24 
...do—.. 


Completion  of  Marshall  Ford 
Dam. 

Rearing  ponds,  diversion  dam, 
dike,  roads,  and  drainage  and 
water  systems  for  the  Entiat 
station  for  migratory  fish  control. 

Synchronous  condensers  and  con- 
trol equipment  for  Phoenix 
terminal  substation. 

Ilydraulic  turbine,  governor  and 
pressure  regulator  for  unit  A-5, 
Boulder  power  plant. 

Carrier-current  telephone  appa- 
ratus for  Elephant  Butte  power 
plant. 

3  motor-driven  sweeps  for  cleaning 
fish  screens. 

Slide  gates,  gate  stem  guides  and 
motor-operated  gate  hoists. 

Lifting  frames  for  bulkhead  gates 
and  trash  racks. 

470,000  barrels  of  low-heat  port- 
land  cement  in  bulk. 

8,000  barrels  of  standard  Portland 

cement  in  paper  sacks. 
Galvanized  corrugated-metal  pipe 

and  coupling  bands. 
Steel  reinforcement  bars  (1,221,000 

pounds). 


Steel  reinforcement  bars  (1,840,000 
pounds). 

Transformers,  disconnecting 
switches,  oil  circuit  breakers 
and  lightning  arresters  for  Ele- 

ghant  Butte  power  plant  and 
[ot  Springs  substation. 


Structural  steel  for  Grand  Coulee 

power  plant. 
Gasoline-engine  generator  set 


Twenty-three  150-kilovolt-am- 
pere,  outdoor,  distribution- 
type  transformers. 

Clearing  a  part  of  the  Shasta 
reservoir  site. 

Furnishing  and  installing  refrig- 
eration   equipment    for  cold- 
storage  and   heating   plant   at 
Leavenworth  station. 

Crawler  tractors  and  carry-all 
scrapers. 

Oil  circuit  breakers  disconnecting 
switches,  instrument  trans- 
formers and  hghting  arresters 
for  the  Phoenix  terminal  sub- 
station and  Parker  power  plant. 


Power  transformers  for  units  L-1 

and  L-2,  Grand  Coulee  power 

plant. 
Earthwork    and    .structures    for 

Graveyard  Gulch  and  Langley 

Gulch  wasteways. 


Brown  &  Root  and  McKen- 
zie  Construction  Co. 

W.  T.  Butler  Co.  and  Olav 
Boen. 


Austin  and  San  An- 
tonio, Tex. 
Seattle,  Wash 


General  Electric  Co. 


Allis-Chalmers  Manufactur- 
ing Co. 
Woodward  Governor  Co  — 
General  Electric  Co 


Schenectady,  N.  Y. 


Milwaukee,  Wis 


Rockford,  111 

Schenectady,  N.  Y. 


Valley  Iron  Works 

Western  Foundry  Co. 
Valley  Iron  Works 


Longhorn  Portland  Cement 
Co. 

Southwestern  Portland  Ce- 
ment Co. 

Beall  Pipe  &  Tank  Co 

Young  and  Greenawalt 

Bethlehem  Steel  Co 


Yakima,  Wash 

Portland;  Oreg 

Yakima,  Wash _ 

San  Antonio,  Tex... 

Los  Angeles,  Calif... 


Portland,  Oreg 

Chicago,  111- 

San  Francisco,  Calif 


Judson  Steel  Corporation.-. 

American  Transformer  Co.. 
do. 


Kelman  Electric  &  Manu- 
facturing Co. 

General  Electric  Co 

do...- 

do- 


Oakland,  Calif. 

Newark,  N.  J-_ 
do- 


Westinghouse    Electric    & 
Manufacturing  Co. 
-do.. 


Los  Angeles,  Calif... 

Schenectady,  N.  Y. 
do 

do. 


Tulsa  Boiler  &  Machinery 

Co. 
LeRoi  Co 


Denver,  Colo, 
.do.. 


American  Transformer  Co. 


Wixson  and  Crowe.. 


Tulsa,  Okla 

Milwaukee,  Wis. 
Newark,  N.J 


York  Ice  Machinery  Cor- 
poration. 


Caterpillar  Tractor  Co. 


Shasta  Dam,  Calif. 
York,  Pa-- 


Kelman  Electric  &  Manu- 
facturing Co. 

Westinghouse  Electric  & 
Manufacturing  Co. 

Electric  Power  Equipment 
Corporation. 

Allis-Chalmers  Manufac- 
turing Co. 

General  Electric  Co .-. 

Westinghouse  Electric  ii 
Manufacturing  Co. 

General  Electric  Co 


Peoria,  111 

Los  Angeles,  Calif.- 

Denver,  Colo 

Philadelphia,  Pa 

Milwaukee.  Wis 

General  Electric  Co. 
Denver,  Colo --. 


Vernon  Brothers. 


Schenectady,  N.  Y. 


Boise,  Idaho. 


1  $3, 137, 495. 00 
84, 334, 25 

289,650.00 

>  584, 000. 00 

'  25,  500.  00 
<  6, 168. 00 

4,216.00 
•1,732.00 

1,130.00 
759,  620. 00 

11,200.00 

I  4,  762. 67 

•  20, 423. 95 

29,263.50 

44, 766. 00 

'  3, 010. 00 
>  2.  945. 00 
•1,041.00 

n  179.00 
"179.00 
"  138. 00 
"72.00 

><  72. 00 
5, 818. 00 

10, 600. 00 

50,692.00 

<  65,000.00 
'13,599.00 

'  16,  230. 00 
■214,849.00 

»  48,  514. 00 

■»  46, 606. 00 

'•  12,920.00 

"18,042.00 
"  10, 179. 18 

570,159.00 
84,572.50 


F.  0.  b.  Schenectady, 
Fort  Wayne,  Ind., 
Pittsfield,  Mass.,  and 
Philadelphia,  Pa. 

F.  0.  b.  West  Allis,  Wis. 


F.  0.  b.  Rockford 

F.  0.  b.  Engle  and  Las 
Cruees,  N.  Mex. 


Discount  5  percent. 

0.  b.  Yakima. 
F.  0.  b.  Portland  ... 


F. 


Discount  5  percent.    F. 

0.  b.  Yakima. 
F.  0.  b.  Rutledge,  Tex. 

Discount  10  cents  per 

barrel. 
F.o.b.Victorville,  Calif. 


F.  0.  b.  Portland 

F.  o.  b.  E.  Chicago,  Ind 
F.  0.  b.  Araby,  Ariz. 

Discount    \i   percent 

on  36  cents  less  than 

bid  prices. 
F.  0.  b.  Frink,  Calif. 

Discount  H  percent. 
F.  0.  b.  Engle,  N.  Mex. 
F.  0.  b.  Hatch,  N.  Mex. 
F.  0.  b.  Engle,  N.  Mex. 


I9i0 
July  29 

July  26 


Aug.    6 


Aug.    1 

Do. 
July  24 


Do. 
July  25 

Do. 
Aug.    2 

July  30 


--.do 

F.  0.  b.  Hatch,  N.  Mex. 
F.  o.  b.  Engle,  N.  Mex.. 
do - 


F.  0.  b.  Hatch,  N.  Mex.. 
F.  o.  b.  Odair,  Wash. 

Discount  H  percent. 
F.    0.    b.    Milwaukee. 

Discount  m  percent. 
P.O.  b.  Odair,  Wash.... 


F.  o.  b.  shipping  points. 


F.  0.  b.  Peoria.  Dis- 
count $250. 

F.  0.  b.  Phoenix,  Ariz, 
and  Earp,  Calif. 

— do 

...do 

—.do _ 

....do 

—do 

F.  0.  b.  shipping  points 


Aug.    6 
Aug.    7 


Aug.    7 

Aug.    1 

Do. 
Aug.    2 

Aug.    3 
Do. 
Do. 
Do. 

Do. 
Aug.    7 

Aug.  10 

Aug.    1 


Aug.  14 
Do. 

Aug.  13 
Aug.  15 

Do. 
Aug.    9 

Do. 

Do. 
Aug.  IS 

Do. 
Do. 


I  Schedule  1.    >  Schedules  1  and  3.    >  Schedule  2.    <  Schedules  1  and  2.    '  Items  1  and  2.    •  Schedules  2  and  3. 
"Item  8.    n  Schedule  3.    "Schedule  4.    u  Schedule  5.    "Schedule  6. 


'  Item  1.    t  Item  2.    •  Item  3.    "  Item  4.    "  Item  6.    "  Item  6.  "  Item  7. 


Bound  Eras  for  1939 
Received 

THE  Bureau  has  just  received  from  the  Gov- 
ernment Printing  Office  the  bound  issues  of 
The  Rkci,amatio.n  Era.  There  is  a  limited 
edition.  Single  copies  cost  $1.  Checlis  or 
money  orders  should  be  made  payable  to  the 
Treasurer  of  the  United  States  and  mailed  to 
The  Commissioner,  Bureau  of  Reclamation, 
Department  of  the  Interior,  Washington,  D.  0. 


New  Edition  Hydraulic  and 
Excavation  Tables 

THE  eighth  edition  of  Hydraulic  and  Ex- 
cavation Tables  Is  just  off  the  press.  It 
is  a  reprint  with  some  new  tables  and  text 
added. 

The  first  edition  of  the  bools  was  issued  by 
the  Bureau  in  1905.  It  is  published  primarily 
for  official  use  of  the  engineers  of  the  Bureau. 
Size  4%  by  7  inches ;  cloth-bound.    Copies  may 


be  obtained  by  the  public  for  $1.50  a  copy. 
Checks  or  money  orders  are  acceptable,  made 
payable  to  the  Treasurer  of  the  United  States 
and  mailed  to  Tlie  Commissioner,  Bureau  of 
Reclamation,  Department  of  the  Interior, 
Washington,  D.  C. 

A  special  price  of  $1  a  copy  is  quoted  to 
other  Government  agencies,  where  the  volume 
is  for  official  use.  It  is  used  by  some  uni- 
versities and  colleges  as  a  textbook,  and  s\xp- 
plies  are  ordered  each  year  for  new  classes. 
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Five-Acre  Tract  Act  of  1958 


UNDER  regulations  issued  by  the  United 
States  General  Land  OfiSce  and  approved  by 
Secretary  of  the  Interior  Harold  L.  Ickes  on 
June  10,  IMO,  small  areas  of  land  in  the 
public  domain  outside  of  certain  national 
reservations  are  made  available  for  home 
site,  cabin,  camp,  health,  convalescent,  recre- 
ational, or  business  puriwses,  to  any  person 
who  is  the  head  of  a  family  or  is  21  years 
of  age  and  is  a  citizen  of  the  United  States 
or  has  declared  bis  intention  of  becomiiij; 
such  citizen,  as  required  by  the  naturalization 
laws. 

As  stated  by  Secretary  Ickes,  "it  is  the 
policy  of  the  Department  of  the  Interior  in 
the  administration  of  the  Five-Acre  Tract 
Act  to  safeguard  the  public  interest  in  the 
lands  as  an  integral  part  of  the  national  con- 
servation program. 

"To  this  end,  applications  for  sites  will  be 
considered  in  the  light  of  their  effect  upon 
the  conservation  of  natural  resources  and 
upon  the  welfare,  not  only  of  the  applicants 
themselves,  but  of  the  communities  in  whicli 
they  propose  to  settle. 

"Applications  will  not  be  allowed,  for  ex- 
ample, which  would  lead  to  private  owner- 
ship or  control  of  scenic  attractions  or  water 
resources  that  should  be  kept  open  to  public 
use.  Settlement  will  not  be  permitted  which 
would  contribute  toward  making  public 
charges  of  the  settlers.  Nor  will  isolated  or 
scattered  settlements  be  permitted  which 
would  impose  heavy  burdens  upon  State  or 
local  governments  for  roads,  schools,  and 
police,  health  and  Are  protection.  Types  of 
settlements  or  business  which  might  create 
'eyesores'  along  public  highways  and  park- 
ways win  be  guarded  against. 

"Since  the  land  is  not  intended  to  be  de- 
voted to  producing  a  living,  unless  allocated 
for  business,  the  upplicant  must  furnish  sat- 
isfactory evidence  of  resources  insuring  finan- 
cial responsibility  adequate  to  maintain  him- 
self and  family  and  successfully  to  carry  out 
the  undertaking  for  which  be  proposes  to 
use  the  land."  The  regulations  provide  that 
applications  may  be  submitted  on  or  after 
Angnst  9,  1040  to  the  register  of  the  district 
land  ofllcc  in  which  the  land  sought  is  lo- 
cated, and  must  be  accompanied  by  a  filing 
fee  of  $r>. 

Filing  of  the  application,  it  Is  emphasiaed, 
will  not  give  the  applicant  the  right  to 
occupy  the  land  or  commence  Improvements 
thereon,  although  it  will  serve  to  segregate 
the  tract  from  other  disposition  pending 
final  determination  of  the  request. 

Under  the  law,  rights  to  the  minerals  or 
oil  and  gas  deposits  In  lands  to  be  leased 
under  the  Five  Acre  Tract  Act  are  reeerred 
to  the  United  States,  and  timber  cutting  for 
the  purpose  of  clearing  the  land  or  making 


improvements  will  not  be  allowed  without 
special  permit  from  the  Commissioner  of  the 
General  Land  Office. 

Other  sftfeguards  for  prudent  use  of  the 
land  under  the  national  conservation  program 
are  contJiined  In  the  regulations.  For  ex- 
ample, the  application  filed  must  contain 
information  as  to  the  source  of  water  pro- 
posed to  be  secured  for  domestic  use,  and  the 
nature  of  sanitary  facilities  to  be  provided 
on  the  tracts. 

Moreover,  the  applicant  must  state  the  dis- 
tance from  the  tract  applied  for  to  the  near- 
est Improved  road,  school,  and  town,  village 
or  trading  center,  and,  if  the  site  is  to  be 
used  for  business  purposes,  he  must  agree 
to  conduct  all  business  operations  in  an 
orderly  manner  and  in  accordance  with  all 
requirements  of  State  and  Federal  laws. 

If,  after  examination,  it  is  found  that  the 
application  Involves  land  which  properly 
may  be  classified  as  subject  to  utilization 
under  the  terms  of  the  Five-Acre  Tract  Act. 
a  lease  for  5  years  may  be  offered  at  an  an- 


nual rental,  payable  in  advance,  to  be  AxihI 
by  the  Secretary  of  the  Interior. 

Description  of  the  types  of  sites  contem- 
plated under  the  act  Is  contained  in  the 
regulations,  as  follows: 

A  home  site  is  one  suitable  for  a  perma- 
nent, year-round  residence  for  a  single  per- 
son or  a  family ;  a  cabin  site  is  one  suitable 
for  a  simimer,  week  end,  or  vacation  resi- 
dence, and  a  camp  site  is  one  suitable  for 
temporary  camping  and  for  the  erection  of 
simple  or  temporary  structures  and  shelters, 
such  as  tents,  tent  platforms,  etc. 

Health  sites  are  defined  in  the  regulations 
as  those  suitable  for  the  temporary  or  per- 
manent residence  of  a  single  person  or  of  a 
family  for  the  prevention  or  cure  of  disease 
or  illness,  while  a  convalescent  site  would  \>e 
one  suitable  for  residence  for  the  purpose  of 
recuperation  from  a  disease  or  illness. 

A  recreational  site  Is  one  chiefly  suitable 
for  noncommercial  outdoor  recreation,  and  a 
business  site  Is  one  suitable  for  some  form  of 
commercial  enterprise. 


Compulsory  Registration  of  Aliens 


AN  important  step  In  our  national  defense 
program  has  been  taken  in  the  passage  by 
Congress  of  the  Alien  Registration  Act  of 
1!)40,  which  act  requires  the  registration  and 
fingerprinting  of  all  aliens  above  14  years  of 
age,  and  the  registration  by  parents  or  guard- 
ians of  aliens  under  that  age.  Actual  regis- 
tration and  fingerprinting  must  be  accom- 
plished within  the  period  from  August  27  to 
December  26  of  this  year. 

The  Immlg^rntion  and  Naturalization  Serv- 
ice of  the  Department  of  Justice  has  issued  a 
circular  of  instructions,  which  includes  a 
specimen  form  for  alien  registration.  This 
form  filled  out  and  taken  to  the  i>ost  ofllce 
will  expedite  registration,  as  the  alien  will 
there  be  asked  to  give  the  Information  indi- 
cated on  the  form,  to  swear  to  (or  affirm)  its 
truth,  and  to  be  fingerprinted. 

Registration  is  free.  The  alien  should  not 
pay  anyone  to  register  for  him,  and  It  Is  not 
necessary  for  him  to  pay  any  person  or  group 
to  assist  him  In  registering.  The  Government, 
through  its  post  offices,  will  render  all  possible 
aRslstancc. 

The  Allen  Registration  Act  was  passed  ao 
that  the  United  Slates  coulil  determine  exactly 
how  many  aliens  there  arc,  who  they  are,  and 
where  they  are.  Registration,  including  fin- 
gerprintlng.  will  not  be  harmful  to  law-abiding 
aliens.     All  reconis  will  be  kept  secret  and 


confidential  and  will  be  made  available  only  to 
such  persons  as  may  be  designated  with  the 
approval  of  the  Attorney  General  of  the  United 
States. 

When  President  Roosevelt  signed  this  act, 
he  said :  "The  registration  .  .  .  does  not  carry 
with  it  any  stigma  or  implication  of  hostility 
towards  those  who,  while  they  may  not  be 
citizens,  are  loyal  to  this  country  and  its  insti- 
tutions. Most  of  the  aliens  in  this  country  are 
people  who  came  here  because  they  believed 
and  had  faith  In  the  principles  of  American 
democracy,  and  they  are  entitled  to  and  niu--i 
receive  full  protection  of  the  law." 

Title  18,  section  02  of  the  United  SUtet 
Code  makes  it  a  crime,  punishable  by  fine  and 
imprl.sonment,  to  deprive  any  inhabitant  of 
the  United  States  of  bis  rights  under  the  laws 
and  Constitution  because  of  his  being  an  alien. 
This  Federal  law  will  be  strictly  enforce<l  !■> 
the  United  States  Department  of  Justice. 

A  receipt  card  will  be  sent  to  every  alii  n 
who  registers.    This  card  will  serve  as  < 
dcnce  of  registration. 

After  registration,  the  law  requires  all  ali' 
and  parents  or  guardians  of  aliens  to  rei> 
changes  of  residence  address  within  5  days 
of  the  change  to  the  Immigration  and  Naturali- 
sation Service,  Department  of  Justice,  Wash- 
ington, n.  C.  Forms  for  this  puri""*  moy  Iw 
obtained  at  post  offlcca. 
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To  a  Waterfall 

THE  waterfall  has  come  and  gone.  As  it  was 
born — gradually,  in  green  and  white  multiples 
of  50  feet — so  it  died.  For  41  days  it  made 
a  lovely  sight.  Fifty-three  thousand  visitors 
at  the  dam  will  bear  witness  that  it  really 
happened. 

From  the  26th  of  May  until  the  7th  of 
July  the  Columbia  River,  dropping  200  feet 
over  the  center  of  Grand  Coulee  Dam  and 
resembling  a  mint  ice  cream  soda,  created  a 
waterfall.  During  the  first  5  months  of  this 
year  the  outlet  conduits,  like  plumbing  pipes 
through  the  spillway  section  of  the  dam,  car- 
ried the  river's  flow  through  the  great  con- 
crete barrier.  But  their  total  capacity  was 
not  enough  to  bypass  the  i)eak  flow  that 
comes  in  early  summer  from  the  melting 
snows  and  ice  of  the  Canadian  Rockies.  Sev- 
enteen blocks  In  the  middle  section  of  the 
dam  were  therefore  left  lower  than  their 
neighbors,  the  heights  of  these  blocks  were 
staggered,  and  work  in  that  area  was  sus- 
pended. 

Locally  great  interest,  and  some  specula- 
tion in  the  form  of  an  unoflBcial  pool,  cen- 
tered on  the  exact  time  the  fast  swelling 
reservoir  behind  the  dam  would  spill.  On 
May  26  the  torrent  surged  over  the  two  lowest 
blocks.  Each  day  it  grew  until  on  the  5tli 
of  June  the  spectacle  reached  a  climax. 
Fifty-four  outlets  and  nine  slots  shot  forth  a 
huge  volume  of  water  and  spray,  850-feet 
wide  and  taller  than  Niagara,  the  flood  peak 
of  the  great  Columbia  River.  Six  days  this 
waterfall  kept  its  peak ;  gradually  the  vol- 
ume diminished. 


Water  pouring  over  central  spillway  section.  Grand  Coulee  Dam,  Wash. 


Poems  have  been  written  to  waterfalls. 
Engineers,  however,  are  busy  practical  men. 
At  the  dam  the  daily  report  of  July  7,  mark- 
ing this  waterfall's  death  reads :  "Block  41 
sand-bagged  off — will  be  concreted  tomorrow." 


Today  the  waterfall  is  a  memory.  But 
next  summer,  over  the  completed  dam,  it  will 
return — wider,  and  more  than  twice  the 
height  of  Niagara. 


Departmental   Order   Gives 
Official  Assignments 


UNDER  Departmental  Order  No.  1485,  dated 
May  18,  1940,  Secretary  of  the  Interior  Har- 
old L.  Ickes  has  made  the  following  assign- 
ment of  oflices  and  functions  of  the  Depart- 
ment of  the  Interior: 

Under  Seoretaby  op  the  Intebiob 

1.  National  Park  Service. 

2.  Bureau  of  Reclamation. 

3.  Bonneville  project. 

4.  Bureau  of  Biological  Survey. 

5.  Bureau  of  Fisheries. 

6.  Grazing  Service. 

7.  Bituminous  Coal  Division. 

8.  United    States    Board    of   Geographic 

Names. 

First  Assistant  Seoretaby  of  the  Intexiob 

1.  General  departmental  administration. 

2.  Office  of  Chief  Clerk  of  the  Depart- 

ment. 

3.  Office  of  Director  of  Personnel. 


4.  Office  of  Supervisor  of  Classification. 

5.  The  Budget. 

6.  Office  of  the  Representative,  Advisory 

Council,  Civilian  Conservation  Corps. 

Assistant  Sbcsetary  of  the  Interior 

1.  General  Land  Office. 

2.  Geological  Survey. 

3.  Bureau  of  Mines. 

4.  Bureau  of  Indian  Affairs. 

5.  Petroleum  Conservation  Division. 

6.  Division    of    Territories    and    Island 

Possessions. 

7.  Eleemosynary  Institutions. 

Solicitor  fob  the  Department 

1.  In  the  absence  of  the  Secretary,  the 
Under  Secretary  will  act  as  Secretary  of  the 
Interior.  In  the  absence  of  the  Secretary 
and  the  Under  Secretary,  the  senior  Assist- 
ant Secretary  on  duty  will  act  as  Secretary. 

2.  In  the  absence  of  the  Secretary,  the  First 


Assistant  Secretary  will  sign  personnel  orders. 

3.  The  First  Assistant  Secretary,  under  the 
supervision  of  the  Secretary,  will  be  the  gen- 
eral administrative  officer  of  the  Department. 

4.  The  Division  of  Investigations  and  the 
Office  of  Information,  which  office  shall  su- 
jiervise  the  Photographic  and  Publications 
Sections,  will  be  under  the  direct  supervision 
of  the  Secretary  of  the  Interior. 

5.  The  Chief  Clerk  will  have  immediate 
supervision  over  the  Purchasing  Office,  War 
Minerals  Relief,  the  Miscellaneous  Service 
Division,  the  Mail  and  Files  Sections,  the 
Office  of  Exhibits,  the  garage,  the  dispensary, 
and  the  telephone  service.  He  will  sign  spe- 
cially designated  papers  and  documents  in  the 
absence  of  the  Assistant  Secretary. 

6.  This  order  supersedes  orders  No.  1312 
and  No.  1438  dated  September  15,  1938,  and 
January  4,  1940. 
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Power  Operations  at  Boulder  Dam 

UNDER  the  existing  50-year  power  contracU 
the  revenues  from  tlie  sale  of  power  at  Boul- 
der Dam  from  July  1,  1037,  to  the  close  of 
June  30,  1940,  amounted  to  approximately 
$11,300,000,  and  toUl  repayments  to  the 
United  States  Treasury  from  the  power  plant 
since  the  beginning  of  operations  on  October 
11,  1936,  hare  amounted  to  about  $10,200,000. 
The  groea  income  thus  far  for  the  3  years 
of  power  operations  exceeds  by  about 
$2,000,000  the  amount  anticipated  when 
financial  plans  wore  formulated  for  this  pio- 
neer among  the  Government's  multipurpose 
hydroelectric  projects.  Revenues  from  this 
source  have  shown  a  steady  increase,  $217,723 
for  the  years  1936-37,  with  four  generators 
in  operation  and  with  the  income  under  tem- 
porary Interim  contracts  which  disposed  of 
power  at  secondary  rates,  to  $3,835,600  under 
the  regular  50-year  contracts  for  the  years 
1038-39.  With  only  0  of  Boulder's  capacity 
17  generators  installed,  the  gross  income  hcs 
been  averaging  more  than  $350,000  a  month 
or  well  over  $4,000,000  annually. 

The  cost  of  the  Boulder  Dam  reservoir  and 
iwwer  plant  as  of  June  30,  1930,  exclusive  of 
interest,  was  $116,128,135.  There  has  been 
an  unexpected  demand  for  power  from  the 
Boulder  plant  ever  since  the  dam  was  com- 
pleted in  1935,  and  pressure  was  at  the  out- 
set put  on  the  Bureau's  constniction  forces 
to  place  the  first  unit  in  action  at  the  earliest 
possible  date. 

The  first  customer  was  the  city  of  Los 
Angeles,  to  which  power  was  transmitted 
October  9,  19.%,  and  the  city  celebrated  the 
event  with  a  "Pageant  of  Light,"  when  huge 
arc  lights  on  the  city  hall  blazed  with  elec- 
tricity sent  from  Boulder,  26C  miles  away. 

Power  generation  at  Boulder  by  calendar 
years  has  shown  the  effects  of  the  growing 
demand  for  energy.  In  1936,  the  plant  gen- 
erated 123,983,000  kilowatt-hours;  in  1087, 
1,180,143,000;  in  19:»,  1.522,627.000;  and  in 
1989,  2,507,982,000. 

Bonlder  now  has  10  high-tension  transmis- 
sion lines  extending  from  Ita  power  plant  to 
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customers  hundreds  of  miles  nwny.  Two  lines 
extend  to  Los  Angeles ;  another  line  goes  to 
Chino,  Calif.,  233  miles  off;  and  a  third  goes 
to  San  Bernardino,  Calif..  222  miles  distant. 
Other  lines  go  to  Hayfield,  Calif.;  Parker, 
Ariz. ;  Kingman,  Ariz. ;  Needles,  Calif. ;  Pio- 
che,  Nev. ;  and  Las  Vegas,  Nev. ;  and,  of 
course,  to  Boulder  City. 

In  addition  to  making  available  to  the 
Routhwesteni  United  States  large  blocks  of 
low-cost  electric  energy,  the  gigantic  multi- 
purpose irrigation  project  built  by  the  Bureau 
of  Reclamation  creates  other  valuable  benefits. 

Tlie  Boulder  Canyon  project  renders  remote 


the  danger  from  destructive  Colonido  H 
floods,  provides  an   invaluable  water  sni 
for    Irrigation    and    domestic    use,   and 
created    an    increasingly    important    na- 
tional center  and  wildlife  refuge. 

Commissioner   Page,    in    his    statement    <'> 
Secretary  of  the  Interior  Ickes,  aptly  s 
"Three  years  of  permanent  contract  openuicu 
of    Boulder    Dam    has    conclusively    demon- 
strated that   the  project   is  one  of  the  Gov- 
ernment's finest  Investments.    It  will  pay  its 
own    way    and   bring   great   benefits    to 
entire  Southwest.     The  Bureau  is  pro\i' 
being  its  creator." 


CUT  ALONG  THIS  LINE 


CoMMISSIONBIt, 

Bunau  of  Ktclamation, 

WashmffoH,  D.  C. 


(Date). 


Sia:  I  am  enclosing  my  check '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Very  truly  your$. 


September  1940. 


(Name). 


•  t>oiia<npd 
dnwDloUw 
toIlM  Bunmol 


ClMck  at  nontjr  order  iboald  h» 
tt  tb*  Vnltad  8Ul«i  ukI  romrd*^ 


(Address) . 


NOTC— W  ewM  pMtai  eharni  (hould 
b«  addtd  lor  torrifD  wboerlpuoos. 
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ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


John  C  Page,  Commissioner 


HAROLD  I.  ICKESiSECRETARY  OF  THE  INTERIOR 

Harry  W.  Bashore,  Assistant  Commissioner 


J  KennardCheadle,  Chief  CouQS'!l  and  Assistant  to  Conmissioner,  Howard  R.Stiasoa,  Assiataat  Chier  Couosel;  Miss  Mae  A.  Schourr,  Chief,  Division  of  Public  Relations;  Oeorge  0.  San- 
ford,  General  Supervisor  of  Operation  and  Maintenance;  L.  H.  Mitchell,  Irrigation  Adviser,  Wesley  R.  Nelson,  Chief,  Engineering  Division;  P.  I.  Taylor,  Assistant  Chief,  A.  R.  Oolz6, 
Supervising  Engineer,  C.  C.  C.  Division;  W.  E.  Warne,  Director  of  Information;  William  F.  Kubaoh,  Chief  Accountant;  Charles  X.  McCulloch,  Chief  Clerk,  Jesse  W.  Myor,  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief.  Mails  and  Files  Section:  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 

S  0.  Harper,  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  W.  H.  Nalder.  -Vsst.  Chief  Designing  Eng.;  I/.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B.  Keener,  Senior  Engineer,  Dams; 
H.  R.  McBirney,  Senior  Engineer,  Canals;  E.  B.  Dehler,  Hydraulic  Eng.;  I.  E.  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel;  L.  R.  Smith,  Chief  Clerk: 
Vern  H.  Thompson,  Pm-chasing  Agent;  C.  .\.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Office 

Official  in  charge 

Chief  clerk 

District  counsel 

Project 

Name 

Title 

Name 

Address 

Construction  engineer . — 

Construction  engineer 

J.  C.  Thrailkill 

R.  J.Coflfey 

Altua,  OkU 

Russell  S.  Lieurance 

F.  C.  Youngblutt 

R.J.  Newell 

Edgar  A.  Peek 

H.  J.  S.  Devries 

El  Paso,  Tex. 

Newell.  S.  Dak 

W,  J.  Burke                    .   . 

Boise.  Idaho 

Construction  engineer 

Roberts.  Smith 

Gail  H.  Baird 

B.  E.  Stoutemyer 

Glondive,  Mont 

Paul  A.  Jones 

Construction  engineer 

Edwin  M.  Bean 

W.  J.  Burke-- 

Billings,  Mont. 

WUUflton.  N.  Dak 

Parley  R.  Neeley 

L.  E.  Foster 

Robert  L.  Newman 

E.  W.  Shepard 

W.J.Burke 

Carlsbad.  N.  Mex.. 

H.  J.  S.  Devries 

E.  R.  MUla 

Antioch,  Calif          .. 

Los  Angela.  Calif. 

Porter  J.  Preston 

Ernest  A.  Moritz 

P.  A.  Banks _ 

C.  M.  Voyen 

ConatructioD  engineer 

Coulee  Dam.  Wash 

C.  B.  Funk 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

Construction  engineer 

Construction  engineer 

Noble  0.  Anderson 

Grand  Junction.  Colo 

W.  J.  Chiesman 

Plmil  T,   pjff.n.n 

J.R.Alexander        -   _- 

Salt  Lake  City.  Utah 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

Construction  engineer  1-.-... 
Construction  engineer  ) 

W.J.Burke 

Klamath  FalU.  Oreg 

Malta,  Mont 

B.  E.  Stoutemyer 

W.J.Burke       

Harold  W.  Genger 

Stanley  R.  Marean 

8.  A.  McWmUms 

E.  E.  Chabot  . 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer ... 

Construction  engineer 

Superinteodeot  of  power 

Construction  engineer 

Francis  J.  Farrell 

Salt  Lake  City,  Utah. 

C.  F.  Gleaaon 

W.  J  Burke 

Francis  J.  Karrell 

W.  D.  Funk        

r          _---■_-- 

Orland.  Calif 

R.  J.  Coffev 

Los  Angeles.  Calif 

R.J.  Newell 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  eORineer .. 

Construction  ensjioeer . 

Robert  B.  Smith 

B.  E.  Stoutemyer ... 

Valleoito.  Colo 

Charlea  A.  Duma 

TT.    O    T.Ar>nn 

Frank  E.  Gawn    

Jos    P.  Siebeneichpr 

Francis  J.  Farrell 

J.  R.  Alexander 

Salt  lAke  City.  Utah 

Provo,  Utah 

J.  R.  Alexander 

Salt  Lake  City.  Utah 

Rapid  City.  S,  Dak 

El  Paeo,  Tex -- 

Elephant  Butte.  N.  Mez 

Horace  V.Hubbell 

L.  R.  Fiock 

W.J.Burke 

Acting  resident  engineer 

TT,  n,  Cnm«ty>*-V 

C.  B    Wentzel                

W.  J.  Burke 

Powell   Wyo 

L.J.  Windle     .__   . 

L.  J.  Windle  > 

W.  J.  Burke 

Walter  F.  Kemp 

Construction  engineer 

Reno,  Nev  .^           

Floyd  M.  Spencer 

Harold  W.  Mutch. 

C.  L.  Tice 

Tucumcari.  N.  Mex 

Charlea  L.  Harris 

H.  J.  S.  Devries.. 

El  Pa^o,  Tex. 

B.  E.  Stoutemyer 

Herman  R.  Elliott 

X.  Donald  Jerman -__..-. 

Construction  engineer  1  _  _  . 

Construction  engineer  1 

Ewalt  P.  Anderson 

Emmanuel  V.  Hillius 

Ashton,  Idaho -.    . 

B.  E.  Stoutemyer__..____ 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

B.  E.  Stoutemyer 

R  J.  Coffey                    .  - 

Vale.  Orejc- 

Conrad  J.  Ralston 

Alex  S.  Harker          

Y»l-im«,  Wftffh 

Charles  E.  Crownover 

C_  R_  F.lliot.t. 

Construction  engineer . . 

Portland,  Oreg. 

Jacob  T.  Davenport 

Los  Angeles   Calif 

1  Boulder  Dam  and  Power  Plant.  >  Acting.  S  Island  Park  and  Oraaay  Lake  Dama. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organisation 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Addreae 

Baker                         

Lower  Powder  River  irrigatioL,  district 

Bitter  Root  irrigation  district 

Baker,  Oreg 

A.  Oliver 

Preaident 

Marion  Hewlett . . 

Keating. 

G.  R.  Walsh 

Elsie  W.  Oliva 

Wm.  H.  Tuller 

Burnt  River  irrigation  district 

Edward  Sullivan...   . 

President 

Harold  H.  Hursh 

Ralph  P.  Soheffer 

Frenchtown,  Mont 

Tom  Sheffer 

AuRtin 

Grand  Junction.  Colo 

C.  J.  McCormick 

Pershing  County  water  conservation  district.- 

Roy  F.  Meffley-  .    . 

E.  E.  Lewis 

H  S  Elliott 

H.  Smith  Richards 

Harry  C.  Parker 

Klamath   Horaefly  1 

President     

Board  of  Control   .        .        _ 

H.  B.  Bonebright 

C.  A.  Watkins 

Chinook,  Mont  .     --    

H.  M.  Montgomery 

Harlem. 

Hugh  L  Crawford 

Frank  O.  Redfield 

S.  T   Baer 

AfannHP 

Moon  Lake  W.  U.  A 

Mitchell,  Nebr  _          

T.  W.  Parry 

Flora  K.  Schroeder 

Mitchell. 

Gering-Fort  Laramie  irrigation  district 

Mary  E.  Harraoh 

Mabel  J.  Thompson 

Wm.  P.  Stephens 

Nelson  D.  Thorp 

Ogden  River  W.  U.  A     ._  ..       , 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co .     

John  K  Olsen 

Ephraim. 

Vivian  Larson 

Irrigation  superintendent  _ 

Powell. 

K.  J.  Sohwendiman 

P.  A.  Baker 

Stanfield 

Stanfield  irrigation  district-     

Stanfidd,  Oreg 

Leo  F.  Clark 

Stanfield. 

Hermiston  irrigation  district.. __.____._._ 

Jease  R.  Thompeon 

H.  G.  Fuller     . 

Upper  Snake  River  Storage. 

St.  Anthony.  Idaho 

Preaident 

John  T.  White     

St.  Anthony 

Weber  River         

Weber  River  W.  U.  A. 

D.  D.  Harris 

D   D.  Harris            -. 

1  B.  R.  Stoutemyer,  district  eounael,  Portland,  Oreg. 
1  R.  J.  Coffey,  district  counsel,  Loe  Angeles,  Calif. 


I  J.  R.  Alexander,  district  oounsel,  Salt  Lake  City,  Utah. 
<  W.  J.  Burke,  district  oounsel,  Billings.  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B.  Coe,  Editor. 
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Secretary  Ickes^  Message  to  National 
Reclamation  Association's  Convention 


Mr.  O.  S.  Warden, 

Pnsidtnt,  National   Reclamation  Associ- 
ation, 
Great  Falls,  Mont. 
My  Dear  Mr.  Warden: 

I  regret  that  I  cannot  be  in  Great  Falls 
during  the  period  from  September  24  to 
26  this  year  to  attend  the  ninth  annual 
convention  of  the  National  Reclamation 
Association.  I  hope  that  you  have  a 
good  meeting. 

As  in  every  year  since  1932,  Reclama- 
tion has  continued  this  year  to  advance 
at  an  accelerated  pace.  It  is  a  source 
of  satisfaction  to  me  to  look  back  at  the 
commencement  and  completion,  since  I, 
as  Secretary  of  the  Interior,  first  sent 
to  the  National  Reclamation  Associa- 
tion a  note  of  greeting  on  the  occasion 
of  its  convention  in  1933,  of  such  great 
dams  as  Seminoe,  Alcova,  and  Bull 
Lake,  in  Wyoming;  Taylor  Park  and 
Fruit  Growers,  in  Qjlorado;  Caballo 
and  Alamogordo,  in  New  Mexico; 
Bartlett,  in  Arizona;  Parker  and  Impe- 
rial on  the  Colorado  River;  Rye  Patch, 
in  Nevada;  Boca,  in  California;  Agency 
Valley,  Crane  Prairie,  and  Unity,  in 
Oregon;  Grassy  Lake  and  Island  Park, 
in  Idaho;  Moon  Lake,  Hyrum,  and 
Pine  View,  in  Utah;  and  Fresno,  in 
Montana.  We  have  built  more  than  a 
score  of  dams  during  these  years.  We 
have,  as  well,  finished  Boulder  Dam  and 
put   it   into   service.    We   have   seen 


magnificent  Grand  Coulee  Dam  rise 
from  its  foundation  as  millions  of  cubic 
yards  of  concrete  have  been  placed  until 
today  it  is  at  its  full  height  of  550  feet 
for  a  large  part  of  its  length.  It,  too, 
soon  will  be  in  service.  We  have 
started  other  dams,  now  at  varying 
stages  of  construction,  such  as  Green 
Mountain  and  Vallecito,  in  Colorado; 
Deer  Creek,  in  Utah;  Friant  and  the 
Great  Shasta,  in  California;  Wickiup, 
in  Oregon,  and  Marshall  Ford,  in 
Texas.  Dams  are,  in  one  sense,  but 
symbols  of  the  fine  work  in  the  conser- 
vation of  water  and  land  resources 
which  is  done  by  the  Bureau  of  Recla- 
mation. They  epitomize  the  irrigation 
water  which  has  been  controlled  and 
made  useful,  the  power  which  has  been 
generated,  and  the  homes  and  farms 
which  have  been  established  through 
this  program. 

It  is  a  pleasure  to  me  to  see,  not  only 
this,  but  all  phases  of  our  broad  con- 
servation program  make  lasting  gains. 
I  count  the  quickening  interest  in 
conservation  as  a  national  policy  among 
the  great  achievements  of  this  national 
administration.  I  thank  the  National 
Reclamation  Association  for  its  fine 
efforts  in  this  work,  and  I  am  confident 
that  the  work  will  continue. 
Sincerely  yours, 

(Sgd.)  Harold  L.  Ickbs, 
Secretary  of  the  Interior. 
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Convention  of  National  Reclamation 

Association 


THE  ninth  annual  meeting  of  the  National 
Reclamation  Association  was  in  session  at 
Groat  Falls,  Mont.,  September  24,  25,  and  26. 
President  O.  S.  Warden  welcomed  the  dele- 
gates to  his  home  town  and  presided  at  the 
meetings.  Official  addresses  of  welcome  were 
delivered  by  Slayer  Wuerthner  of  Great 
Falls,  and  Congressman  James  F.  O'Connor 
of  Montana.  Other  western  groups  meeting 
at  Great  Falls  preceding  this  convention  on 
September  22-23  were  the  Association  of 
Western  State  Engineers,  Mountain  States 
Association  of  Chamber  of  Commerce  Secre- 
taries, and  National  Reclamation  Association 
Directors ;  on  September  23,  Western  Beet 
Growers  Association  and  Western  Governors 
Conference. 


The  Department  of  the  Interior  was  repre- 
sented at  the  meeting  by  Frederic  L.  Kirgis. 
who  addressed  the  convention  on  the  subject 
of  The  Relation  of  the  Department  of  the 
Interior  to  Western  Development.  The  Bu- 
reau of  Reclamation  was  represented  by  a 
group  from  the  Washington  office  headed  by 
Commissioner  Page  whose  address  was  on 
the  subject  of  Reclamation  in  1941  and 
1942 ;  his  Secretary,  Mary  E.  Gallagher ; 
J.  Kennard  Cheadle,  Chief  Counsel ;  George  0. 
Sanford,  Chief,  Operation  and  Maintenance 
Division,  whose  address  was  on  the  subject 
of  The  Reclamation  Project  Act  of  1939; 
L.  H.  Mitchell,  Irrigation  Adviser,  who 
treated  the  convention  to  an  illustrated  lec- 
ture on  Saving  Water  in  Transit;  and  W.  E. 


Warne,  Director  of  Information.  A  delega- 
tion of  field  officials  was  present  headed  by 
Chief  Engineer  Hai-per. 

Governors  Roy  E.  Ayers  of  Montana,  Henry 
H.  Blood  of  Utah,  and  Ralph  L.  Carr  of 
Colorado ;  Senators  O'Mahoney  of  Wyoming 
and  Wheeler  of  Montana ;  Chief  of  Engineers 
of  the  Army  Major  General  Schley ;  Public 
Works  Administrator  John  M,  Carmody ; 
Representatives  Chas.  H.  Leavy  of  Washing- 
ton, Carl  T.  Curtis  of  Nebraska,  James  F. 
O'Connor  of  Montana,  and  Compton  I.  White 
of  Idaho,  were  among  the  array  of  person- 
ages  appearing   on    the    elaborate    program. 

Messages  by  letter  were  sent  to  the  conven- 
tion by  President  Franklin  Delano  Roosevelt 
and  Secretary  of  the  Interior  Harold  L.  Ickes. 


Highlights  of  the  Address  of  John  C  Page 


Commissioner,  Bureau  of  Reclamation 


WHAT  lies  ahead  for  Reclamation  during  the 
years  1941  and  1942? 

We  have  here,  on  the  one  hand,  a  peace-time 
program  geared  to  a  long-range  plan  ;  a  work 
looking  toward  increased  security  and  added 
wealth.  There,  on  the  other  hand,  we  have 
an  intensive  plan  for  complete  defense,  rap- 
idly being  geared  to  meet  a  national  emer- 
gency ;  a  work  which  is  commanding  stupen- 
dous efforts. 

In  the  minds  of  ail  who  are  interested  in 
the  conservation  of  our  natural  resources  and 
in  the  national  defense  is  this  question :  Must 
the  preparations  for  defense  engulf  the  con- 
servation programs? 

Obviously,  anything  which  is  in  conflict 
with  the  needs  of  defense  must  be  shelved,  and 
shelved  now.  It  is  equally  clear  that  our  con- 
servation activities  must  not  needlessly  be 
aisrupted,  for  in  them  will  be  found  the 
trength  of  the  sinews  of  the  America  of  the 
future. 


Part  of  the  work  in  progress  as  a  result  of 
the  Reclamation  program  is  important  directly 
and  immediately  to  the  national  defense.  I 
refer  to  the  construction  and  equipping  of 
power  plants  in  connection  with  such  dams 
as  Boulder,  Grand  Coulee,  Shasta,  Seminoe, 
Green  Mountain,  Elephant  Butte,  and  Parker. 
These  are  providing  much  and  will  provide 
more  power  for  essential  industries,  such  as 
the  manufacture  of  airplanes,  and  the  mining 
and  smelting  of  metals  and  minerals. 

An  additional  part  of  the  work  may  be  of 
importance  in  the  comparatively  near  future. 
If  defense  needs  should  develop  an  urgent 
requirement  for  new  sources  of  food  supplies, 
as  did  happen  once  within  the  memory  of 
every  person  in  this  room,  the  expansion  by 
irrigation  of  cultivatable  areas  will  assume 
real  importance.  This  will  be  made  possible 
by  construction  now  in  progress  of  irrigation 
works  to  serve  such  new  land  projects  as  the 
Yakima-Roza,    the    Boise-Payette,    the    Sho- 


shone-Heart  Mountain,  the  Gila,  and  the  All- 
American  Canal. 

We  must  all  understand  that  the  demand 
for  funds  and  men  for  defense  will  establish 
the  priorities  of  work  until  our  democracy, 
our  liberties,  and  our  way  of  life  have  been 
safeguarded.  It  seems  inconceivable  now 
that  a  crisis  could  develop  which  would  de- 
mand cessation  of  the  work  we  are  doing. 

As  President  Franklin  D.  Roosevelt  said 
last  May,  and  repeated  just  this  month, 
"There  is  nothing  in  our  present  emergency 
to  justify  a  retreat  from  any  of  our  social 
objectives — conservation  of  resources,  assist- 
ance to  agriculture,  better  housing,  and  help 
to  the  underprivileged." 

That  the  impact  of  migrations  from  the 
Great  Plains  has  been  felt  most  heavily  in 
the  far-Western  States  is  shown  by  prelimi- 
nary census  figures  for  1940.  While  the  pop- 
ulation of  the  United  States  as  a  whole  in 
the  past  decade  inci-eased  only  6.5  percent. 
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the  gaiu  in  the  11  Mountain  and  Pacific- 
States  was  more  tban  13  percent. 

In  contrast  to  the  experience  of  the  dry- 
farm  counties  is  the  record  of  gains  iu  pop- 
ulation registered  by  counties  iu  which  Fed- 
eral Reclamation  projects  are  located.  Al- 
most without  exception,  these  counties  have 
continued  their  unbroken  growth.  Scotts- 
bluff  County  in  the  heart  of  Nebraska's 
drought  area  may  be  cited  as  an  example. 
Its  population  has  increased  13  times  since 
the  North  Platte  project  turned  its  range 
land  into  flourishing  irrigated  farms.  With 
the  completion  of  the  Vale  and  Owyhee  proj- 
ects the  number  of  persons  in  Malheur 
County,  Oreg.,  Increased  in  population  by 
more  than  8,500  in  the  past  decade. 

It  takes  time  to  plan  and  to  build  an  irri- 
gation system.  The  Federal  Reclamation 
program  cannot  be  expanded  ovenilght  to 
meet  the  impact  of  an  urgent  need,  quickly 
arising. 

Operation  and  Maintenance 

Turning  now  to  specific  problems  which 
will  interest  the  members  of  the  National 
Reclamation  Association,  the  task  of  placing 
in  operation  the  Rerlamation  I'roject  Act  of 
1S88  this  year  has  given  added  emphasis  all 
along  the  line  to  operation  and  maintenance 
nctlrlties.  Much  preliminary  work  has  been 
done  on  revision  of  repayment  contracts. 
Some  requests  for  reclassification  of  land  are 
being  filled.  We  are  now  looking  forward  to 
a  report  from  a  special  committee  named  by 
Secretary  of  the  Interior  Harold  L.  Ickcs  to 
inrestigate  the  repayment  problems  of  cer- 
tain project  units  as  was  contemplated  by 
secction  7  of  the  1980  act  The  Operation  and 
Maintenance  Division  Is  now  expanding  Its 
organization  to  increase  the  amount  of  assist- 
ance that  can  be  given  directly  to  the  set- 
tlers, new  and  old. 

As  a  result  of  one  of  the  President's  re- 


organization orders,  a  certain  class  of  soil 
conservation  work  was  transferred  to  the 
Department  of  the  Interior.  This  transfer 
will  make  it  possible  for  the  Bureau  of  Recla- 
mation to  institute  this  year  on  its  projects 
some  work  of  this  type.  Studies  are  now 
in  progress  to  design  a  program  for  the 
projects.  We  must  of  necessity  start  slowly 
along  this  new  line.  I  believe  that  a  sound 
beginning  made  this  year  may  lead  to  major 
betterments  and  benefits  in  the  future. 

The  maintenance  of  an  even  flow  of  repay- 
ments into  the  Reclamation  fund  is  essential 
to  the  orderly  completion  of  nearly  a  scoio 
of  projects  which  are  being  financed  from 
the  fund.  Even  then  the  old  problem  of  aug- 
menting the  fund  continues  a  pressing  one. 
About  $200,000,000  will  be  needed  altogether 
to  complete  these  projects  over  a  period  of 
several  years.  Since  accretions  to  the  fund 
have  l>een  depleted  by  the  virtual  cessation 
of  public  land  sales,  the  fund  is  now  inade- 
quate. It  seems  apparent  that  some  time  in 
the  near  future  to  meet  a  temporary  situa- 
tion it  will  be  necessary  either  to  advance 
niouey  from  the  general  treasury  to  the  Recla- 
mation fund  or  to  shift  the  larger  projects 
now  being  financed  by  appropriations  from 
the  Reclamation  fund  to  the  column  of  gen- 
eral fund  appropriations.  When  the  large 
projects  such  as  Grand  Coulee  Dam  and  the 
Central  Valley  project  begin  their  repay- 
ments, this  situation  should  be  considerably 
relieved.  The  repayment  record  has  been 
satisfactory  for  the  most  part.  Extensions 
have  been  granted  under  the  provisions  of 
the  soKialled  LltUe  .Relief  Act  of  1939  for 
less  than  20  percent  of  the  amounts  due  on 
construction  costs. 

It  is  evident  that  because  of  the  importance 
of  Reclamation  to  the  Job  of  rehabilitating 
many  now  homeless  and  the  emphasis  the 
Congress  has  placed  on  this  phase  of  our 
work,  the  Bureau  of  Reclamation  must  plan 
carefully  the  settlement  and  development  of 


its  project  lands,  and  that  It  must  continue 
the  investigations  of  water  and  land  re- 
sources by  which  potential  future  develoi)- 
ments  are  blocked  out.  The  first  of  what  I 
feel  will  be  a  series  of  thorough  studies  for 
the  planning  of  the  development  of  project 
lands  has  been  In  progress  this  year.  I  refer 
to  the  joint  Investigations  of  the  Columbia 
Basin  irrigation  project.  More  than  40  ago:i- 
cies,  Federal,  State,  and  local,  are  cooperat- 
ing to  determine  the  best  methods  for  the 
development  of  the  1,200,000  acres  which  will 
be  irrigated  by  Grand  Coulee  Dam.  The  in- 
vestigations for  preconstructlon  plan 
have  continued  at  a  satisfactory  rate 
year.  It  has  been  possible,  as  a  result  ut 
larger  appropriations  In  recent  years,  to 
place  some  of  these  preliminary  Investiga- 
tions on  a  drainage  basin  basis,  rather  tliMn 
on  a  project  basis.  This  is  an  impoi 
advance,  and  I  hope  that  funds  may  com).  .- 
to  be  made  available  at  rates  which  will 
permit  the  expansion  of  the  practice  to  <■• 
all  of  the  West.    Sound  planning  deman'i 

I  am  sure  all  will  be  Interested  to  K 
that  we  have  been  able  by  virtue  of  thf 
liminary    investigations    to    obtain    a    u 
nearly  accurate  picture  of  the  ultimate  cn 
of  western  Irrigation. 

First,   let   me  say   that  at  present  al'     ■ 
20,000,000  acres  are  Irrigated,  and  that 
area  provides  virtually  all  the  opportun 
for  close  settlement  in  rural  areas  which 
exist  west  of  the  100th  meridian.    \\>' 
mate  that  approximately  43,000,000  an .  - 
be  irrigated  eventually.    This  total  incl' 
land  now  irrigated  and  about  2.500,000  :i 
which   are    within    areas    to    be   serve<I    h.\ 
projects  now  under  construction. 

We  are,  in  other  words,  approximately  at 
the  half-way  point  in  the  development  of 
West  by  irrigation  in  this  year  of  our  1 
1940.  One  has  but  to  see  what  has  resn 
from  irrigation  In  the  past  to  anticipate  w 
is  yet  to  come. 


Excerpts  from  the  Address  of  Frederic  L.  Kirgis 

First  Assistant  Solicitor,  Departmetit  of  the  Interior 


THE  Department  of  the  Interior  bouses  a 
family  of  agencies  which  are  primarily  con- 
cerned with  the  conservation  of  resources 
und  with  the  development  of  the  West. 

Through  th(>  \mm\  Office,  the  Geological 
Survey,  the  Burfau  of  Mines,  the  Indian 
Office,  the  National  Park  Service,  the  Fish 
and  Wildlife  Service,  the  Petroleum  Conser- 
vation Division,  the  Grasing  Service — to  cite 
several  examples — and  tbrongb  tlie  Bureau 
of  Reclamation,  Interior  Is  tied  lo  the  West 
■s  Is  no  other  Depariroent  of  our  Govern- 
ment. 


Tbe  Department  today  is  a  far  cry  from 
the  agency  which  was  set  up  in  1849  to  dis- 
pose of  public  hind,  yet  from  that  agiMicy  it 
has  grown.  In  Its  growth  the  IV|mrtment 
has  but  kept  pace,  since  gold  nmh  (lays,  as 
our  country  strode  toward  maturity.  The 
growth  rcfiects.  as  well,  (he  increasing  ma- 
turity of  our  thinking  with  resjiect  to  our 
national  resources.  The  Department  of  the 
Interior  has  done  its  part  and  more  In  tbe 
long  fight  to  oust  exploitation  and  lo  place 
conaerratlon  as  a  national  objective. 

It  Is  imiiortant  to  ttie  West  that  tbe  De- 


pi.rtment  of  the  Interior  keep  on  the  i> 
with  eyes  front.  I  feel  that  it  is  impoi 
to  the  Department  of  the  Interior  that  - 
groups  as  tbe  National  Reclamation  Asi-' 
tion  act  as  guidon  tM>arprs  to  keep  the  w' 
western  parade  in  formation. 

The  reclamation  act  was  signed  on  Jul 
17,  1902.  The  Iturt>au  of  Reclamation  sti 
operates  under  that  act,  but  tbe  law  lia 
lieen  much  modified,  amended,  and  elnlN 
rated.  And  this  is  as  It  should  Im>.  Coiil 
anyone  who  might  have  been  standing  at  tl 
elbow  of  Theodore  Roosevelt   in   tbe   Wlilt 
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House  that  June  day  38  years  ago  have  fore- 
seen the  control  of  the  Columbia  River  by 
Grand  Coulee  Dam  and  could  anyone  have 
provided  for  it  then?  The  electric  age  had 
not  fuly  dawned  in  1902  and  Grand  Coulee 
Dam  is  feasible  only  because  of  its  hydro- 
electric power.  Could  anyone  then  have 
foreseen  the  Central  Valley  project  in  Cal- 
ifornia? Development  in  the  basins  of  the 
Sacramento  and  the  San  Joaquin  Rivers  was 
in  its  infancy  at  that  time  and  the  pumps 
had  not  been  designed  which  since  have 
lowered  the  water  tables  and  made  necessary 
the  geographical  reapportionment  of  the  wa- 
ters of  central  California.  Could  anyone  in 
1902  have  visualized  the  Colorado-Big  Thomp- 
son project  with  a  13-mile  tunnel  through 
tlie  Continental  Divide?  Perhaps  vaguely 
one  could,  as  might  have  Jules  Verne,  but 
the  engineers  were  not  ready  to  undertake 
so  long  a  tunnel  in  those  days.  Could  any- 
one four  decades  ago  have  outlined  the  plan 
adopted  recently  for  the  reclamation-relief 
projects  now  being  started  in  the  northern 
Great  Plains  States? 

If  the  reclamation  law  had  not  been  a  dy- 
namic, a  forward-moving  thing  during  these 
38  years ;  if  it  had  not  been  able  to  meet, 
through  extensions  and  modifications,  the 
needs  of  the  progressing  times,  it  undoubt- 
edly would  have  been  laid  away  on  a  shelf 
long  since. 

Reclamation  has  reset  its  sights  from  time 
to  time  while  holding  the  fundamental 
thought  that  it  must  provide  opportunities 
for  new  homos  and  that  it  must  develop  the 
West.  If  it  ever  should  cease  to  do  so,  if 
you  of  the  West  ever  permit  reclamation  to 
cease  to  reset  its  sights  from  time  to  time, 
then  I  fear  the  march  of  reclamation  will 
be  nearly  done. 

Relief  and  Reclamation 

In  recent  years  the  drought  and  the  mi- 
grations of  indigent  people  for  which  the 
drought  in  part  has  been  responsible  have 
operated  powerfully  to  broaden  the  reclama- 
tion program.  These  pointed  out  the  need 
for  utilization  of  little  rivers  for  the  watering 
of  small  areas  to  be  used  in  resettling  and 
stabilizing  striclien  communities.  Heavy  re- 
lief loads  of  necessity  were  being  carried  in 
the  areas  which  needed  such  opportunities 
mo.st.  Generally  for  these  small  areas  the 
cost  per  acre  of  the  irrigation  systems  ex- 
ceeded the  amount  which  the  water  users 
could  be  expected  to  repay.  What  could  be 
more  logical  than  to  join  relief  and  reclama- 
tion programs  to  provide  a  type  of  irrigation 

iroject  not  wholly  reimbursable?  This  was 
clone,   and   now  the  prospect  is  for  gradual 

readjustments  of  permanent  value  in  the  land 
use  of  many  drought-stricken  sections,  with 
attendant  and  very  real  gains  for  the  thou- 

laiids  of  families  who  are  involved.     It   is 
good  thus  to  provide  ways  for  men  to  work 
out  futures  for  themselves. 
Prominent   also   among   the    influences    is 


hydroelectric  power,  which  has  made  eco- 
nomically feasible  great  projects  through  tlie 
teaming  of  turbines  with  Irrigation  works. 
Power  has  become  a  mighty  ally  of  the  irri- 
gation canal  in  the  development  of  the  West. 
It  has  made  possible  Boulder  Dam,  Grand 
Coulee  Dam,  the  Central  Valley  project,  the 
Kendrlck  project  in  Wyoming,  the  Colorado- 
Big  Thompson  project,  and  power  holds  the 
promise  of  assistance  in  many  other  areas. 
There  must,  however,  be  something  recipro- 
cal in  the  relationship  of  allies,  and  this  vital 
something  in  the  relationship  with  power 
should  not  be  overlooked  by  western  irriga- 
tion leaders.  There  must  be  no  intent  to 
subjugate  power  to  irrigation,  for  power  is 
too  strong  to  be  shackled. 

I  mean  that  hydroelectric  power  can  and 
should  be  used  to  bring  widespread  public 
benefits  comparable  in  some  ways  with  those 
wliich  are  obtained  from  irrigation.    If  it  is 


right  to  seek  wide  public  benefits  through 
irrigation  then  it  is  right  to  seek  similarly 
wide  public  benefits  from  the  hydroelectric 
power  which  is  developed  in  conjunction  with 
irrigation.  Any  plan  for  the  combination  of 
irrigation  and  power  which  overlooks  the 
public  services  that  may  be  rendered  by  either 
has  in  it  a  weakness  potentially  fatal. 

Along  all  the  roads  on  which  the  agencies 
of  the  Department  of  the  Interior  move  are 
the  mileposts  which  mark  advances  in  the 
development  of  the  West  and  of  the  Nation 
as  a  whole.  It  is  recognized  that  the  rela- 
tionship of  the  Department  to  the  develop- 
ment of  the  West  is  one  that  is  close  and  inti- 
mate ;  one  that  imposes  a  responsibility  on 
both  the  ofiieials  of  the  Department  and  the 
leaders  in  these  Western  States  to  see  that 
the  programs  administered  by  the  agencies  of 
the  Department  are  guided  by  the  public 
interest  toward  a  bright  future. 


Know  Your  Northwest  Series 


THE  Northwest  Regional  Council  has  just  is- 
sued three  booklets  of  the  following  titles: 

1.  Soil  Conservation  in  Outline. 

2.  Forest  Depletion  in  Outline. 

3.  Pacific  Northwest  Resources  in  Outline. 
This  is  an  educational  series  and  others 

will  follow.  The  purpose  is  to  present  in 
nontechnical  language  facts  on  the  subjects 
featured  which  make  them  adaptable  to  class- 
room presentation.  The  material  is  derived 
from  a  wide  variety  of  published  sources 
and  field  observation  and  as  presented  sug- 
gests other  sources  of  information  for  those 
seeking  educational  material.  They  may  also 
serve  as  a  guide  to  teachers  in  setting  up 
study  units.  They  are  definitely  not  text- 
books but  the  student  will  find  them  helpful 
in  reaching  a  fair  undierstanding  of  the 
fundamentals  of  each  subject. 

Copies  may  be  secured  by  addressing  the 
Northwest  Regional  Council,  Portland,  Oreg. 
They  are  priced  at  25  cents  each. 

The  objectives  of  the  Northwest  Regional 
Council  are  as  follows: 

1.  To  stimulate  a  greater  public  awareness 
of  the  basic  problems  of  the  Pacific  North- 
west. 


2.  To  make  available  at  all  educational 
levels  accurate  and  stimulating  materials 
concerning  the  social,  economic,  and  govern- 
mental problems  of  the  region. 

3.  To  provide  the  machinery  for  conference 
and  consultation  among  the  advisory,  re- 
search, planning,  and  educational  agencies 
concerned  with  the  orderly  development  of  the 
Pacific  Northwest. 

4.  To  foster  coordinated  research  in  the 
natural  and  human  resource  fields  so  that 
wasteful  duplication  may  be  avoided  and  new 
fields  for  constructive  research  may  become 
more  clearly  defined. 

5.  To  act  as  a  clearing  bouse  for  the  inter- 
change of  bibliographic  and  other  technical 
data  of  regional  significance. 

6.  To  make  known  the  training  required 
and  opportunities  available  for  career  ser- 
vice in  the  various  agencies  of  Federal, 
State,  and  local  government.  To  encourage 
the  extension  of  sound  public  service  training 
facilities. 

7.  To  assist  by  means  of  publication  and 
grants-in-aid  specific  research  of  a  highly 
significant  character  and  primarily  regional 
in  scope. — M.  A.  S. 


Mexican  Officials^  Visitors 


GUSTAVO  P.  SERRANO,  Water  Commis- 
sioner of  the  International  Boundary  Com- 
mission, United  States  and  Mexico,  and 
Sanchez  Gavito,  an  official  of  the  Mexican 
Claims  Commission,  called  to  pay  their  re- 
spects at  the  Washington  office  of  the  Bureau 
of  Reclamation  during  September.  They  were 
on  an  automobile  tour  which  took  them  from 
Washington  to  Knoxville,  Tenn.,  where  they 
viewed  the  dams  of  the  Tennessee  Valley 
Authority. 


Mr.  Serrano  was  a  former  associate  of 
American  members  of  the  International 
Water  Commission,  United  States  and  Mexico, 
of  which  the  late  Dr.  Elwood  Mead  was  chair- 
man of  the  American  section,  and  Mr.  Serrano 
chairman  of  the  Mexican  section.  The  Com- 
mission's study,  extending  over  a  period  of  5 
years,  was  concluded  with  a  report  to  Con- 
gress which  was  printed  as  House  Document 
No.     359,     Seventy-first     Congress,     second 
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Airports  Serving  Federal  Reclamation  Projectt 


By  MAE  A.  SCHNURR,  Chief.  Public  Relations  Division 


A  SURVEY  of  uirpurts  and  fiicillties  serving 
project  territory  reveals  the  fact  that  we 
have  beneflte<l  in  improved  trnn.s|)ortatlon 
facilltieti  by  America's  progress  lu  the  aero- 
nautical arts  and  sciences.  Many  of  these 
airbases  have  Imhmi  inaugurated  or  enlarged 
and  improved  by  Government,  agencies  such 
as  the  Work  l*roJ<>cts  Administration,  the 
National  Park  Service,  and  the  Ciyillan  Con- 
servation CoriH. 

The  Civil  Aeronautics  Authority  conducted 
a  national  survey  of  airports  and  in  a  re- 
port to  Congres-s  made  recommendations  rela- 
tive to  the  desirability  of  FiHlernl  iwrtlclpa- 
tion  in  the  construction,  improvement, 
development.  o|)eration,  and  maintenance  of  a 
national  system  of  airport.<).  and  to  the  nature 
and  extent  of  such  i>artlcli«tlon.  iLs  reiwrt 
was  printe<I  as  House  Document  245,  Seventy- 
sixth  Congress,  first  session.  It  shows  1007 
existing  civil  airimrts  (excluding  intermedi- 
ate fields  and  seaplane  bases)  as  of  January 
1,  1939. 

Sen-iiig  projects  of  the  Bureau  of  RL>clania- 
tlon  are  ."W  airports.  These  range  from  fly- 
ing fields  with  modern  equipment,  .servicing 
facilities,  and  hangars,  t(>  "postage  stamp" 
landing  fields  and  are  located  on  project 
areas.  In  towns  on  projects,  or  in  cities  short 
distances  from  projects.  A  review  of  these 
follows : 

Bi-tlc  Fourrhc  project,  8outh  Dakota,  has 
a  field  to  accommtxlate  small  planes  only. 

BoUc  project,  Idaho. — This  project's  air- 
field Is  on  a  federally  lighted  transcontinental 
airway. 

In  addition  to  the  Bols^  Municipal  Airport, 
two  Boiae  project  cities  have  municipal  air- 
ports, Nampa  and  Caldwell,  both  stirrounded 
by  hind  Irrlgatetl  under  the  project.  Further 
develo|Hnent  of  these  fields  Is  being  sponsored 
nnik-r  the  progressive  program  of  the  Slate 
Aeronautics  Division. 

During  the  winter  when  idl  highway  trans- 
portation In  the  mountains  Is  blocked  by  heavy 
snows,  regidar  airplane  wrvlce  Is  maintained 
to  a  number  of  mining  cam|M  lu  central  lilahii 
and  to  Deadwood  Reservoir.  This  reservoir 
la  lomted  abont  S>  miles  northeast  of  Boise 
In  rugged  mountain  country  and  furnishes 
storage  for  the  Black  Canyon  |s>wpr  plant  on 
the  Payette  River  near  Emmett.  Airplanes 
earrylng  mall.  su|i|illr><<.  and  pasnengera  are 
equipped  with  i>kls  and  make  landings  on  the 
Ice  or  In  a  cleared  area  at  the  upper  end  of 
the  rtwrvolr. 

BouUrr  Canyon  project,  Aritona-Xcrada.— 
The  Botdder  City  Airport  wos  c<>mplelc<l  by 
C  C.  C.  enrollces  under  the  dlre<-tl(in  of  the 
National  Park  Service. 

The  National  Park  Serrlcc  Issued  an  exclu- 


sive permit  to  the  Grand  Canyon-Boulder  Dam 
Tours,  Inc.,  f<ir  the  operation  of  the  field.  This 
permittee,  with  the  inauguration  of  air  mall 
and  passenger  service  in  and  out  of  Boulder 
City  on  April  H,  1938,  leased  the  field  to  T. 
W.  A. 

In  addition  to  the  service  by  T.  W.  A.,  the 
Grand  Canyon-Boulder  Dam  Tours,  Inc.,  has 
planes  avallnble  for  trips  over  the  area  around 
the  dam,  and  charter  trips  to  Death  Valley, 
Grand  Canyon,  Pierce  Ferry,  and  any  ]H>!nts 
in  the  Unltc<l  States  where  practical  landing 
is  iMissible. 

Also  within  the  project's  area  is  a  very  spec- 
tacular field  at  Pierce  Ferry  near  the  shore 
of  Lake  Moad.  This  field  is  situated  on  a 
bluff  and  Is  known  as  the  field  where  one  files 
up  to  land. 

Carlsbad  project,  Xew  Mexico. — This  project 
Is  serve<l  by  nn  airport  approximately  160 
acres  in  extent,  located  about  2  miles  south 
of  the  town  of  Carlsbad,  which  Is  situated  on 
the  project. 

Columbia  Ba»in  project  {(}rand  Coulee 
Dam),  Wnxhhigton. — An  alriwrt,  located  on  a 
l>ench  on  the  east  side  of  Columbia  River, 
about  a  mile  below  the  dam,  was  built  as  an 
unemployment  emergen^  proJe<'t  In  the  win- 
ter of  l«a-34  by  the  Washington  E.  R.  A.,  un- 
der  the  supervision  of  Okanogan  County  Com- 
missioners and  the  National  Guard.  During 
the  tourist  season,  planes  are  available  for 
short  sightseeing  trips  up  and  down  the  Colum- 
bia and  over  the  works  area. 

Frenchtotcn  project,  Montana. — Headquar- 
ters for  this  project  is  located  at  Mlssoida,  17 
miles  distant,  where  there  Is  a  munlclpidly 
owne<l  airport,  all-weather  field  and  equipped 
for  night  service. 

Grand  Valley  project,  Colorado. — The  mu- 
nicipal airport  Is  situated  3  miles  north  of 
the  city  limits  of  Grand  Junction  on  a  tract 
of  242  acres.  Local  sightseeing  planes  are 
regidorly  house<l  at  the  field. 

Kcndrick  project,  Wyimiinii. — Wanlwell  field 
lies  r>  miles  north  of  the  cily  of  Cas|)er,  Wyo., 
headquarters  for  the  Bureau  of  Uei'lamation 
on  thi'  Kendrlck  project.  Inland  Air  Lines  In- 
corporate*!  operates  the  field.  A  Government 
inslalle<I  marker  atop  the  Wyoming  National 
Ilank  bulbllng  In  downtown  Casfier  Indicates 
the  landing  field  Im-atlon.  Beacons  light  the 
way  from  Cheyenne  to  Billings. 

Ktnnmlh  prnjert,  Orrfion-Cnlifomia. — The 
alrjinrt  Is  liicate<I  fi  miles  southeast  of  the 
city  of  Klamath  Falls  and  Is  owned  by  the 
city.  It  Is  rea<h"<I  by  a  |mve<l  highway  and 
occupies  an  an>a  of  820  acres. 

.Uilk  Rirrr  project,  Jff/n/onn.— Airports  at 
Olasgow  and  Havre  aenre  this  project.    The 


Glasgow  field  Is  1  mile  from  the  center  of  ■ 
city.    The  Havre  MuniciiMil  Airiwrt,  covci 
160  acres,  is  located  4  miles  from  the  ceui'  i 
of  the  city. 

Minidoka  project,  Idaho. — The  Burley  Mu-j 
nlciiuil   Airport   Is   situated   adjacent   to   the' 
east  lK)undary  of  Hurley.    W.  P.  A.  forces  ha\  c 
assisted    materially    in    improvement    of   il  ' 
field. 

Offden    River   project,    Utah.— Tbc    Oftl. 
Municipal  Airport,  which  is  located  3.3  niili-^ 
.iiouth  of  the  center  of  the  business  s< .    ' 
Ogden  City,  has  been  leased  from  tlf 
Ijind  Co.  for  a  period  of  years. 

Orland  project,  California. — The  airport  mi 
Willows,  10  miles  south  of  Orland,  serves  lliU 
project.     It  is  supporteti  jointly  by  the  l<i" 
of  Willows  and  the  county  of  Glenn,  cox 
160  acres,  is  an  all-weather  flying  field,  ; 
is  equipped  for  night  flying. 

Agricidture  is  serveti  in  the  form  of  airpliinr 
seeding.  Portions  of  the  southern  end  •>( 
Glenn  County  and  the  north  end  of  Col 
County  are  well  adapted  to  the  growint; 
rice  and  a  large  acreage  has  been  devoliii 
to  the  raising  of  this  crop  for  some  years 
past.  Due  to  tlie  late  spring  rains,  whirh 
prevail  every  year,  the  lands  are  seldom  lir.v 
enough  at  seeding  time  to  allow  this  work  to  ' 
be  done  with  machines  so  that  in  many  cases 
in  the  iMst  it  was  late  In  the  .season  before 
operations  could  be  started.  Some  inventive 
genias  conceived  the  idea  of  broadcasting  rice 
seed  from  a  plane  and  a  venturesome  pil"t 
was  found  who  was  willing  to  demonstrau' 
his  prowess  as  an  aid  to  agriculture. 


TITLES  TO  PHOTOS  OPPOSITE 

1.  Phoetiix,  Ariz.  (Salt  River  proje«) 

2.  Grand  Coulee  E>ain  (Columbia  Bas' 

project) 

3.  Fly  Field,  Yuma,  Ariz. 

4.  Salt  Lake  City,  Uuh 

5.  Boise,  Idaho 

6.  Hangar  on  Fly  Field,  Yuma 

7.  El  Paso,  Tex.  (Rio  Grande  projea 

8.  Radio    towers    at    airport,    Burlc 

Idaho  (Minidoka  project) 
9-  Burley,  Idaho 

10.  Concrete  marker  at  center  of  airpor 

Burley,  Idaho 

11.  Missoula,  Mont.,  airport 

12.  Biggs  Field.  U.  S.  Army,  EI  PaM 

Tex. 

13.  Boulder  City  Airport,  Nevada 

14.  River  Ferry  Airport,  Nevada 
19.  Casper  Airport,  Kendrick   proje 

Wyoming 
16.  Phoenix  Municipal  Airport,  ArizonI 
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From  that  idea  have  developed  the  prac- 
tices which  are  yearly  demonstrating  their 
effectiveness  and  economy.  At  the  present 
time  small  planes  are  used  for  the  work.  The 
plane  is  equipped  with  a  hopper  located  just 
forward  of  the  pilot's  seat  and  just  back  of 
the  plane's  propeller.  In  the  bottom  of  the 
hopper  is  a  sliding  gate  which  can  be  con- 
trolled by  the  pilot.  Seed  going  through  the 
gate  drops  on  a  pan  which  is  divided  into 
flaring  channels  by  vertical  partitions.  Both 
ends  of  the  pan  are  open  and  one  end  is  just 
behind  the  propeller.  The  air  stream  from 
the  propeller  passes  through  the  flaring  chan- 
nels of  the  pan  and  carries  with  it  the  seed 
which  leaves  the  plane  in  a  com'paratively 
uniform  manner.  It  is  said  the  stands  of  rice 
secured  through  this  manner  of  seeding  are 
far  more  uniform  than  those  to  be  had  by 
seeding  in  the  conventional  manner.  It  is  the 
practice  to  seed  with  the  ground  covered  with 
water  to  a  depth  of  5  or  6  inches,  and  since 
the  rice  seed  is  heavy  it  at  once  sinks  below 
the  water  surface  and  is  hidden  from  the 
birds  which  always  make  inroads  on  dry 
seedings. 

In  the  seeding  operations,  the  field  to  be 
sowed  is  marked  off  into  strips  by  placing 
flags  across  the  two  ends  designating  the 
widths  of  the  strips  to  be  covered  by  one 
passing  of  the  plane.  The  planes  fly  at  a 
speed  of  approximately  100  miles  per  hour 
and  at  a  height  of  30  feet  above  the  ground. 

Owyhee  project,  Oregon-Idaho. — ^At  pres- 
ent the  Owyhee  project  has  only  one  im- 
proved airport,  the  municipal  field  at  Ontario, 
Greg.,  which  has  been  develoiied  by  the  city 
and  Work  Projects  Administration.  This 
field  also  serves  as  a  Department  of  Com- 
merce intermediate  field.  Just  to  the  west 
of  the  airport  stretches  the  bright  aluminum- 
painted  Malheur  River  Siphon,  a  4%-mile 
steel  pipe  line  carrying  water  from  the  main 
North  Canal  of  the  Owyhee  project  to  the 
Dead  Ox  Plat  division.  This  provides  an  ex- 
cellent landmark  even  when  visibility  is  poor. 

Provo  River-Sanpete  projects,  Utah. — The 
Salt  Lake  Municipal  Airport  serves  these 
projects.  It  is  an  important  transcontinental 
field  located  4  miles  west  of  the  business  dis- 
trict of  Salt  Lake  City.  It  has  an  attractive 
group  of  administration  buildings  and  at  the 
edge  of  the  field  are  seven  hangars  owned  by 
Salt  Lake  City,  the  individual  transport  com- 
panies, the  Army,  and  the  Thompson  Flying 
School.  Its  location  makes  it  the  hub  of  avi- 
ation transportation  and  communication  in 
the  Western  States.  Situated  in  the  natural 
center  of  Intermountain  industry  and  western 
scenic  America,  it  affords  an  excellent  point 
of  dispatch  for  passenger,  air  mail,  and  ex- 
press service.  The  Bureau  of  Reclamation 
projects  in  Utah  are  well  served  by  this  air- 
port as  it  can  be  reached  from  the  most  dis- 
tant project  within  3  hours  by  automobile. 

Two  of  the  runways  constructed  through 
a  W.  P.  A.  project  are  claimed  to  be  among 
the  longest  paved  runways  in  the  world. 
The  north-south  and  the  northwest-southeast 


runways  are  each  5,500  feet  long  and  150  feet 
wide.  The  east-west  runway  is  4,000  feet 
long  and  150  feet  wide.  Salt  Lake  City's 
airport  represents  an  investment  of  approxi- 
mately $2,000,000,  and  is  listed  as  one  of  the 
outstanding  airports  in  the  United  States. 

Rio  Grande  project,  New  Mexico-Texas. — 
The  El  Paso  Municipal  Airport  serves  this 
project.  In  addition  to  the  municipal  air- 
port, the  United  States  Army  also  maintains 
Biggs  Field  Airport  at  Fort  Bliss,  which  is 
increasing  in  size  and  importance  as  the  avi- 
ation branch  of  our  military  force  expands. 

Riverton  project,  Wyoming. — The  Keating 
Airport,  which  serves  this  project,  is  located 
on  a  section  of  land  about  midway  between 
the  town  of  Riverton  and  the  first  project 
lands  to  the  west. 

Salt  River  project,  Arieona. — The  munici- 
pally owned  airport  at  Phoenix,  Ariz.,  known 
locally  as  Sky  Harbor,  is  oflicially  rated  as 
a  transport  airport  and  is  considered  to  be 
one  of  the  finest  of  its  kind  In  the  Southwest. 

Sun  River  project,  Montana.^An  airport  at 
Great  Falls,  Mont.,  35  miles  southeast  of  the 
project,  and  one  at  Choteau,  19  miles  north- 
west, serve  this  project. 

Trttckee  River  Storage  and  Huniboldt  proj- 
ects, Nevada. — This  airport  is  located  4% 
miles  southeast  of  Reno,  Nev.,  about  1% 
miles  east  of  the  Reno-Carson  City  Highway. 

Umatilla  project,  Oregon. — The  Pendleton 
Airport  owned  by  the  city  serves  this  project 
and  is  situated  about  3  miles  northwest  of 
Pendleton. 

Vale  project,  Oregon.. — The  Vale  project 
airport,  located  approximately  1  mile  south 
of  the  city  of  Vale,  will  accommodate  the 
landing  and  taking  off  of  large  cabin  planes. 
There  is  another  airport  lying  between  Vale 
and  Ontario  near  the  latter  city. 

Yakima  project,  Washington. — The  Yakima 
project  has  airport  facilities  at  Yakima,  El- 
lensburg,  Easton,  Sunnyside,  Prosser,  Cle 
Elum,  and  Toppenish. 

The  Yakima  Municipal  airport  is  3  miles 
southwest  of  the  city  center  of  Yakima  and 
Is  reached  by  a  concrete  highway. 

Twenty-five  miles  to  the  north  is  the  Ellens- 
burg  Airport,  which  is  located  about  2  miles 
from  the  city  center  of  EUensburg  and  is 
reached  by  hard-surfaced  roads. 

The  Cle  Elum  Airport  is  located  about  2 
miles  from  Cle  Elum,  on  a  gravelled  road. 

The  Easton  Airport  is  an  emergency  land- 
ing field  and  can  be  used  only  during  the 
summer,  except  in  extreme  emergencies.  It 
is  located  1%  miles  from  Easton,  near  the 
concrete  State  highway. 

Prosser,  Sunnyside,  and  Toppenish  have 
airports  which  can  be  used  only  for  daylight 
emergency  landings.  The  Prosser  and  Sun- 
nyside Fields  are  of  suflicient  size  to  accommo- 
date transport  planes. 

Yuma  project,  Arixona. — Fly  Field,  the 
local  aviation  field,  is  located  4%  miles  south 
of  Yuma,  Ariz.,  on  the  Yuma  Mesa  with 
United  States  Highway  No.  80  bounding  it 
on  the  north.     The  field  derives  its  name  from 


the  late  Col.  B.  F.  Fly  of  Yuma  Mesa  fame, 
who  for  many  years  was  actively  engaged 
in  advancing  the  interests  of  the  Yuma  project 
in  Washington. 

Reports  on  project  airports  indicate  a 
lively  interest  in  enlargement  and  improve- 
ment of  airport  facilities  on  the  basis  of 
increased  demand  for  service ;  therefore,  as 
this  account  goes  to  press  it  might  not  re- 
flect the  enlarged  picture,  but  at  least  the 
story,  as  here  presented,  shows  reclamation 
territory  has  created  a  demand  and  con- 
tributed considerably  to  the  popularity  of 
traveling  by  air. 

National  Defense  Arouses  Interest 

Four  bills  were  introduced  in  the  present 
session  of  Congress,  S.  3620  and  S.  4146  by 
Senator  McCarran  of  Nevada,  H.  R.  9049  by 
Representative  Houston  of  Kansas,  and  H.  R. 
10067  by  Representative  Lea  of  California. 
These  bills,  among  other  things,  propose  Fed- 
eral cooperation  with  the  States  in  the  de- 
velopment of  aircraft,  landing  areas  adequate 
to  provide  for  the  national  defense,  the  postal 
service,  and  civil  aeronautics. 

H.  J.  Res.  554,  introduced  by  Representative 
Dingell  of  Michigan,  proposes  an  appropria- 
tion of  $50,000,000  for  improvement  of  existing 
airports. 

None  of  these  measures  has  been  enacted 
into  law  up  to  the  writing  of  this  article 
(September  11).  Hearings  were  held  on  Sen- 
ator MeCarran's  bill  S.  3620  last  May,  subse- 
quent to  which  the  Senator  introduced  his 
second  bill,  S.  4146. 

H.  R.  10539,  the  supplemental  appropriation 
bill  for  civil  functions  of  the  Government, 
is  before  the  President  for  signature  as  this 
issue  goes  to  press  (October  9).  It  contains 
an  item  of  $40,000,000  for  the  construction  of 
new  airports  and  improvements  of  existing 
ones  for  national  defense  purposes. 

With  the  Federal  and  State  governments 
aroused,  continued  activity  in  building  new 
airports  and  improving  existing  ones  may  be 
expected. 

TITLES  TO  PHOTOS  ON  PAGE  284 

1.  Rio  Grande  Municipal  Airport,  El 

Paso,  Tex. 

2.  Yakima  Airport,  Yakima,  Wasii. 

3.  Eastbound  Mainliner,  Truckee  River 

storage  project,  Nevada.     All 
aboard ! 

4.  Mainliner  coming  in  for  refueling, 

Truckee  River  storage 

5.  Main     Building,     United     Airport, 

Truckee  River  storage 

6.  Boulder    City    Airport    building, 

Nevada 

7.  Airview,  Grand  Junction  Municipal 

Airport,    Grand    Valley    project, 
Colorado 

8.  Fly  Field,  Yuma,  Ariz. 

9.  Salt  Lake  Airport,  Utah 
10.  Glasgow,  Mont. 
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Central  Valley  Milestones 


FOUR  milestones  of  progress  on  the  Central 
Valley  project  were  passed  in  tlie  month  of 
July  1940,  marking  significant  developments 
in  the  construction  of  this  multiple-purpose 
reclamation  project  in  California. 

On  July  8  at  10 :  02  a.  m.  the  first  concrete 
was  placed  in  Shasta  Dam  on  tlie  upper  Sac- 
ramento River  near  Redding. 

The  same  day,  6  minutes  later  and  200  miles 
away,  the  first  test  pumping  of  water  on  the 
I)roject  took  place  on  the  Contra  Costa  Canal 
near  Oakley. 

On  July  29  at  2 :  02  p.  m.  the  first  concrete 
was  placed  in  Friant  Dam  on  the  upper  San 
Joaquin  River  near  Fresno. 

Almost  simultaneously  the  same  day  the 
San  Joaquin  River  was  diverted  at  the  Friant 
Dam  site  into  a  temporary  channel  cut  along 
the  south  bank. 

First  Cona-ctc  Placed  in   Shasta  Dam 

The  "birth"  of  Shasta  Dam,  which  will  be 
tlie  second  largest  concrete  structure  in  the 
world,  was  witnessed  by  about  400  persons 
gathered  on  the  east  abutment.  The  first  8- 
yard  batch  of  concrete,  mixed  in  a  o-unit  plant 
located  alongside  the  cableway  head  tower 
on  the  west  side  of  the  canyon,  was  brought 
out  on  the  "Goose,"  which  is  the  name  for 
one  of  the  electric  railway  cars  operating  on 
an  endless  quarter-mile  track  which  circles  the 
head  tower  from  the  mixing  plant  out  to  a 
loading  dock. 

The  crowd  cheered  as  the  bucket  of  concrete 
was  picked  up  by  cableway  No.  2  and  carried 
out  over  the  canyon  on  the  half-mile  long  high 
line  at  a  speed  of  1,700  feet  a  minute.  The 
cableway  carriage  stopped  when  it  reached  a 
point  over  the  east  bank  of  the  river.  The 
big  bucket  was  lowered  into  place  Ijehind  the 
f(irms  for  Block  38-C  near  the  base  of  the 
dam.  A  signalman,  speaking  into  a  micro- 
phone of  a  short-wave  radio-communication 
system,  gave  the  word  to  a  cable  operator  in 
the  head  tower,  and  the  first  of  6,000.000 
cubic  yards  of  concrete  to  go  into  Shasta  Dam 
and  power  plant  in  the  next  3  or  4  years, 
was  deposited  onto  the  cleaned  bedrock. 

Preparatory  to  concrete  placement,  about 
4,000,000  cubic  yards  of  earth  and  rock  had 
boon  excavated  from  the  dam  site  since  work 
w;is  started  in  September  1938.  About  2.50,000 
yards  remain  to  be  excavated.  Trainloads  of 
cement  were  shipped  in  from  the  specially- 
liuilt  cement  manufacturing  plant  near  San 
•lose,  and  thousands  of  tons  of  sand  and  gravel 
were  delivered  from  Redding  via  the  10-mile 
belt  conveyor  system  which  extends  over  the 
hills  between  the  aggregate  processing  plant 
and  the  dam  site. 

Shasta  Dam  is  being  constructed  by  the 
cableway  system  with  seven  high  lines  radi- 
ating from  the  top  of  the  460-foot  high  head 


tower  to  seven  smaller  movable  tail  towers 
which  travel  on  curved  runway  tracks  at  vari- 
ous parts  of  the  dam  site,  thereby  providing 
complete  bucket  coverage  of  both  abutments, 
the  central  spillway  section,  and  the  power- 
house area. 

Work  on  Contra  Costa  Canal 

In  preparation  for  use  of  a  portion  of  the 
Contra  Costa  Canal  starting  this  fall,  the  test 
pumping  of  water  began  at  pumping  plant 
No.  1.    Supervising  Engineer  Walker  R.  Young 


threw  a  switch  that  started  a  motor  for  one 
of  the  pump  units  and  the  first  water  flowed 
into  the  concrete-lined  canal  from  a  tidewater 
section  of  the  ditch  which  extends  from  Rock 
Slough  near   Stockton. 

Except  for  the  headworks,  the  first  20  miles 
of  the  Contra  Costa  Canal  are  completed  from 
the  Rock  Slough  intake  to  a  point  3  miles 
west  of  Pittsburg.  Arrangements  have  been 
made  between  the  Bureau  of  Reclamation  and 
the  Contra  Costa  County  Water  District  for 
use  of  this  portion  of  the  canal  on  an  interim 
basis  to  serve  the  city  of  Pittsburg  and  tlie 


Crowd  cheers  placing  of  first  concrete  in  Friant  Dam 
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Columbia  Steel  Co.  with  such  water  as  may 
be  available  in  Rock  Slough.  Pittsburg's 
municipal  water  system,  including  a  modem 
treating  plant  recently  completed,  is  connected 
to  the  canal  by  a  24-inch  pipe  line.  Inasmuch 
as  the  canal's  regular  water  supply  is  to  come 
from  Shasta  Reservoir  under  eventual  opera- 
tion of  the  Central  Valley  project,  the  canal 
cannot  be  placed  in  normal  operation  until 
completion  of  Shasta  Dam  scheduled  early  in 
1944. 

Friant  Dam  Receive*  Firtt  Concrete 

At  Friant  Dam,  where  a  virtual  "forest" 
of  cranes  and  derriclcs  marks  the  sky  line, 
the  first  4  yards  of  concrete  was  dumped  in 
block  17  high  on  the  south  abutment.  About 
1,000  persons  witnessed  the  event,  some  of 
them  accommodated  on  special  bleachers 
erected  on  the  bedrock  just  above  block  17. 
The  work  was  explained  to  the  crowd  over 
a  public  address  system.  The  Initial  concrete, 
mixed  in  a  4-unit  plant  located  on  the  south 
side  of  the  canyon,  was  brought  out  on  a 
Diesel-electric  train  and  the  bucket  was  swung 
into  place  by  a  big  stltrieg  derrick.  A  number 
of  shallow  blocks  at  the  Prj-sno  County  end 
of  the  dam  will  be  placed  before  concrete 
work  begins  at  the  base  of  the  .structure. 

Slost  of  the  2,200.0110  cubic  yards  of  concrete 
to  go  Into  Friant  Dan»  will  be  placed  by  four 
cranes  traveling  on  a  2,200-foot  stmctural 
steel  trestle  being  constnicted  across  the 
canyon.  Two  hammerhead  cranes  with  300- 
foot  arms  and  a  whlrley  crane  with  a  12r)-f<Mit 
ix)om  have  t)een  erecte«i  on  the  trestle. 
Another  whirley  has  been  set  up  temporarily 
on  tracks  laid  along  a  bench  at  the  top  of 
the  south  iibiilmeiit  to  handle  the  concrete  in 
t>locks  8  to  17.  T\v()  ISO-foot  derricks  com- 
plete the  lay-on t 

Ran  Joaquin  River  Diverted 

Although  initial  concrete  placement  was  not 
contingent  upon  river  diversion,  coincldentally 
the  task  of  turning  the  San  Joaquin  Klver 
aside  began  early  the  same  morning  when  the 
flow  waa  cut  down  to  about  400  second-feet 
at  the  Kerckhoir  power  plant  up  In  the  moim- 
tains.  Actual  diversion  was  effected  by  driv- 
ing steel  piling  Into  the  stream  bed  at  a  2.'>-foot 
opening  which  had  been  left  in  the  upstream 
coffenlam.  Water  began  to  (low  through  the 
1.700-foot  long  diversion  channel  nN)Ut  2:15 
p.  m..  almost  unnoticed  by  the  crowd  intently 
watching  the  concrete  placing  up  on  the  south 
abutment.  The  channel,  having  a  designe<l 
capacity  of  10,000  second-feet,  crosses  the  diiin 
site  excavation  on  a  2.'iO-foot-Iong  wooden 
flume.  With  more  than  1,000.000  cubic  yards 
of  earth  and  rock  reniove<l  to  date  to  provide 
a  permanent  anchornge  for  the  dam.  the  exca- 
vation is  being  extended  to  the  natural  river- 
bed area  where  concrete  placement  will  begin 
later  this  fall. 

The  flrst  steps  are  an-mnpllshed  on  Friant 
Dam  which  Is  niieduled  for  completion  In 
Febniary  1948. 
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illus.,  Proc.  A.  S.  C.  E.,  May  1940,  v.  66,  No. 
5,  pp.  852-868. 

Rose,  Edwin 

Strengthening  of  weak  rock  seams  outside 
base  of  Shasta  Dam,  Technical  Memoran- 
dum, No.  002,  April  15,  1940,  14  pp.,  9  figures, 
price  $1.     Chief  Engineer,  Denver,  Colo. 

Shasta  Dam 

Placer  Mining  for  Shasta  Dam,  World's 
longest  conveyor  system  will  carry  gravel 
washed  for  gold,  illus..  Engineering  and 
Mining  Journal,  July,  1940,  v.  141,  No.  7, 
pp.  52-53  and  cover. 

Shasta  Dam  Railroad 
Modern   Railroad   construction   for   30-mile 
relocation   at   Shasta   Dam,   illus.   Western 
Construction  News,  May  1940.  v.  15,  No.  5, 
pp.  169-173. 


MAItSHALL  FORD  DAM,  under  construc- 
tion by  the  Bureau  of  Reclamation  12  miles 
northwest  of  Austin,  Tex.,  is  the  chief  struc- 
ture of  the  Colorado  River  flood  control  proj- 
ect, and  will  be  the  fifth  largest  concrete  dam 
in  the  world. 

The  dam,  which  will  have  1,864,000  cubic 
yards  of  concrete,  will  be  270  feet  high  and 
2,623  feet  long  at  the  crest.  A  rock-faced 
earth  embankment  105  feet  high  and  2,500 
feet  long  will  wing  off  the  south  end  of  the 
dam,  making  it  nearly  a  mile  overall. 

Three  penstocks  for  ix)wer  development 
are  being  installed.  The  Lower  Colorado 
River  Authority  is  building  the  power  plant, 
which  will  have  a  capacity  of  67,500  kilo- 
watts capable  of  an  annual  output  of  136,- 
000,000  kilowatt  hours  of  firm  energy  and 
101,000,000  of  secondary  energy. 

The  principal  purpose  of  the  dam  is  to 
control  Colorado  River  floods  which  average 
more  than  $4,000,000  a  year  in  property  dam- 
age. Its  cost  is  placed  at  $24,091,000.  The 
President  recently  transmitted  to  Congress 
his  approval  of  a  budget  estimate  for  $2,- 
500,000  in  construction  funds.  It  is  expected 
this  sum  will  be  enough  to  finish  the  dam, 
which  is  now  about  200  feet  above  founda- 
tion. 

Construction  of  the  dam  was  begun  in 
March  1937,  and  is  scheduled  for  completion 
about  the  end  of  next  year.  Early  plans 
called  for  a  190-foot  high  dam,  but  the  fiood 
of  1938  demonstrated  the  need  for  a  higher 
structure  to  more  effectively  control  the 
river. 

The  dam  will  help  to  control  floods  and 
generate  hydroelectric  energy  and  in  addition 
win  regulate  the  Colorado  so  as  to  provide  a 


steady  supply  of  water  for  irrigation  to  rice 
farmers  on  lands  below. 

The  reservoir  to  be  created  by  the  dam 
will  have  a  capacity  of  3,120,000  acre-feet  or 
about  1  trillion  gallons  of  water.  The  gen- 
erating equipment  is  to  consist  of  3  units  of 
22,500  kilowatts  each. 

Commissioner  Page  in  his  report  to  Secre- 
tary of  the  Interior  Ickes,  said : 

"The  diversion  conduits  have  now  been 
sealed  off  and  the  dam  is  beginning  to  im- 
pound water.  This  is  the  start  of  controlled 
storage  in  the  Marshall  Ford  Reservoir. 
When  completed,  Marshall  Ford  Dam  will 
provide  a  substantial  measure  of  flood  con- 
trol on  the  Colorado,  a  particularly  danger- 
ous stream,  subject  to  quick  floods  of  great 
heights." 

Colonel  Alexander  McD.  Brooks 
Dies 

COLONEL  BROOKS,  purchasing  agent  for  the 
Bureau  of  Reclamation  in  the  Denver  office, 
retired  from  active  service  on  March  31,  1938. 
His  photograph  and  a  notice  of  his  retire- 
ment were  carried  in  the  February  1988  issue 
of  the  Reclamation  Era.  He  died  at  his 
home  in  San  Diego,  Calif.,  of  a  heart  attack 
on  September  21,  1940. 

Surviving  Colonel  Brooks  are  his  wife,  Mary 
Ringold  Brooks,  and  four  sisters,  Mrs.  Jack 
Harrison,  Mrs.  Margaret  Dickson,  Miss  May 
Brooks,  and  Miss  Madeleine  Brooks,  all  of 
Denver. 

Colonel  Brooks'  legion  of  friends  through- 
out the  Bureau  of  Reclamation  mourn  the 
loss  of  this  friend  and  extend  to  his  family 
heartfelt    sympathy    in    their    bereavement. 
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Temperature  Control  of  Concrete  Mixing 
Water  in  the  Imperial  Valley 

By  J.  R.  LAWRENCE,  Engineer,  All-Amertcun  Canal  Project 


IMPERIAL  VALLEY  In  southern  California 
is  well  known  to  most  people  for  the  high 
utniospberic  teniiH-ratures  that  prevail  dur- 
ing the  summer  months.  During  the  luist 
few  yf!ars,  considerable  construction  work, 
involving  the  placing  of  concrete,  has  been  in 
progress  on  the  All-American  Canal  and  the 
Coachella  Branch  of  the  All-American  Canal 
.system. 

The  high  degrjN's  to  which  teniiieniturt-s 
rise,  in  the  vicinity  of  this  work,  during  the 
summer  months  make  it  necessary  that  the 
placing  of  concrete  on  all  Bureau  of  Itccluma- 
tion  work  in  Imperial  Valley  be  limited  to 
the  months  of  October  to  May,  inclusive,  in 
order  to  meet  the  requirement  that  the  tem- 
perature of  concrete  during  the  placing  s<>a- 
son  shall  not  be  allowed  to  excee<l  90°  F. 
Even  during  the  months  of  April,  May,  and 
(X'tober,  which  are  witliin  the  concrete  plac- 
ing season,  it  is  sometimes  diilicult  to  comply 
with  this  requirement 

In  April  and  May  of  1930,  the  problem  of 
controlling  the  temperature  of  concrete-mix- 
ing water  for  structures  on  the  Coachella 
Branch   of   the   All-American    Cannl    t>ecanio 


especially  acute.  This  section  of  the  canal 
is  locattKl  through  desert  country,  making  it 
necessary  to  transjiort  water  by  pii»  lines 
from  the  nearest  source  to  tlie  sites  of  the 
various  structures  along  the  c-anal. 

Water  is  tirst  pumiMHi  a  distance  of  7,500 
feet  from  the  nearest  irrigation  lateral  to  a 
point  on  the  Coachella  Canal  where  it  is 
storetl  in  tanks  or  natural  reservoirs.  From 
lhe.se  reservoir.s,  the  water  is  pum|MMl  through 
a  .se<-onil  pi|M,'  line,  running  parallel  to  the 
canal,  to  the  strucrtnre  sites.  Four-imii  di- 
ameter i)iix's  are  u.sed.  The  maximum  length 
of  pijie  line  through  which  the  water  travels 
from  its  source  to  the  most  distant  structure 
is  n  miles.  Tlie  pipe  line  throughout  this 
entire  distance  lies  on  the  surface  of  the 
ground  and  Is  exiMsed  to  the  rays  of  the  sun. 
With  this  method  of  traiis|M)rtiiig  water,  Jt 
Itecame  iniixjssible,  even  during  the  first  part 
of  -April,  to  keep  concrete  temperatures  below 
90°  F.  during  the  day. 

Water-cooling  Totcer  Constructed 

Thus  it  l>ecamc  necessary  at  the  beginning 
to  place  concri'le  during  night  hours  wlien  air 


Portable  cooling  tower  used  for  pre-cooling  concrete-mixing  water 
on  Coachella  Branch  of  All-American  Canal 


temperatures  are  at  a  minimum.  Since  there 
are  certain  disadvantag(>8  in  connection  with 
placing  concrete  at  night,  ati  effort  was  then 
made  to  cool  the  pipe-line  water,  ther.  iiv 
making  it  possible  to  continue  work  di. 
daylight  hours.  For  this  purpose,  a  Wimi- 
cooling  tower  was  constructed,  which  proved 
to  be  very  effective  in  lowering  water  iiin- 
IM^rature  and  maintaining  consistently  |i>u<r 
concrete  tem|M-ratures  during  placing  im'i  : 

This  coolitig  tower  is  designed  after 
usual  tyi)e  of  evaiwrative  tower,  with  sidi-a 
built  of  1-  by  6-inch  slats  sloping  toward  the 
center  of  the  tower.  That  method  of  con- 
struction tends  to  minimize  losses,  and  pro- 
vides for  diffusion  as  water  falls  from  the 
top  of  the  tower  to  the  storage  tank.  Tha 
main  supply  line  is  discharged  at  the  top 
of  the  tower  through  jM-rforated  pliH's.  and 
an  even  distribution  is  maintained  over  tlie 
entire  cross  section  of  the  tower.  Further 
distribution  through  tiie  10-foot  height  of  tlie 
tower  is  accomplished  by  the  use  of  qu:i 
inch  screens,  placed  in  horizontal  i)oslt , 
and  at  2-foot  centers  vertically,  within 
sides  of  the  tower.  The  Iwse  storage  tanK 
has  a  caiuicity  of  220  gallons.  This  has  \H-vn 
ample  to  supply  the  (-oncrete  mixer  wiili 
iHHiled  water  even  during  periods  of  greaii  ^t 
activity.  Inllow  to  the  tower  is  controlliHl 
by  a  float  valve  placed  in  the  storage  tank- 

A    1 'i>-inch   c<Mitrifugal    jnimp   is   mount- <l 
near  the  base  and  outside  of  the  tower.  -   •' 
is  used  to  recirculate  water  from  the  si.- 
tank   through   the   tower  as  many   tinn 
|His.sible  before  it   is  drawn  off.     A   tw<> 
valve,   plac«Hl   in   the  discharge   line  of 
pump,  makes  iMissibie  delivery  to  the  ni. 
or    recirculation     over    the    tower    U'lwitu 
hatches  of  concrete,  in  order  to  pr«Mluce  fur 
tiler  cooling.     Tlie  entire  tower,  including 
storage     tank     and     circulating     puni|>N 
mounted  on  a  chassis  having  pneumatic  i 
wlieeis. 

Over  a  22-<lay  period  during  May  ^^■^*'<. 
n  s«>rlcs  of  temiierature  readings  was  Inki-a 
in  the  main  su|iply  line.  Data  were  obtniiied 
on  the  tcmiMTature  of  the  water  after  I  ■ 
coohnl :  the  teni|ieralure  of  the  (•oncrete  1" 
pliiccfl ;  and  atmospheric  tem|)eratur«>s  imkI 
relative  liumidity  at  various  hours  duiiht: 
the  day  and  night.  Tliew  r(>adiiigs  are  inii 
•■aled  graphically  on  the  ap|iende<l  chari 

From  tlie  chart  il  may  Ih'  learne<l  that  iln' 
lemiieralure  of  the  concrete  l>elng  plact'tl  (lur- 
ing the  dayliiiie  was  kept  Mow  )Ml°   F.  nniil 
May   11   and   May   13.  when   the  tem|H>r.r 
of  the  water  in  the  pl|ie  line  reached    ! 
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F.  and  130°  F.,  respectively.  After  May  13, 
it  was  necessary  to  place  concrete  during  the 
uiglit  and  forenoon,  since  the  effectiveness 
of  the  cooling  tower  was  inadequate  to  offset 
high  temperatures  obtaining  during  the  af- 
ternoon periods. 

A  study  of  the  temi)erature  chart  will 
reveal  many  interesting  conditions,  and  will 
indicate  the  effect  of  the  several  factors  that 
control  concrete  temperature.  For  instance, 
shortly  after  noou  on  May  9  it  will  be  noticed 
that  the  curves  which  represent  these  factors 
begin  to  go  downward.  It  would  be  expected 
that  this  condition  would  bring  about  lower 
concrete  temperatures,  but  instead  they  re- 
main constant.  This  is  thought  to  be  due 
to  the  fact  that  the  temperature  of  the  con- 
crete aggregates,  although  it  is  not  indicated 
on  the  chart,  is  sufficiently  high  to  offset 
all  the  other  controlling  factors. 

Just  before  noon  on  May  6,  while  the  "Water 
in  Pipe  Line,"  "Dry  Bulb"  and  "Wet  Bulb" 
temperatures  are  rising  rapidly,  the  "Percent 
of  Humidity"  and  "Kate  of  Use  of  Water" 
are  falling,  and  the  effect  of  these  two  factors 
seems  to  be  sufficient  to  allow  only  a  slight 
increase  in  concrete  temperatures. 

The  effect  of  "The  Rate  of  Use  of  Water" 
was  especially  great  in  controlling  concrete 
temperature.  The  cooling  tower  is  designed 
to  allow  water  to  pass  through  it  at  least 
twice  before  entering  the  mixer.  If  the  mix- 
ing operations  were  retarded,  and  the  water 
allowed  to  pass  through  the  tower  a  greater 
number  of  times,  the  temperature  of  water 
from  the  pipe  line  was  greatly  decreased. 

It  is  interesting  to  note  that  the  efficiency 
of  the  tower  reached  a  maximum  at  7  a.  m. 
on  May  22,  when  the  temi)erature  of  cooled 
water  equaled  the  temperature  of  the  wet- 
bulb  thermometer  or  C6°   F.     This  condition 
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was  reached  when  all  factors  were  favorable 
to  the  high  efficiency  of  the  tower ;  that  is, 
the  "Rate  of  Use  of  Water"  was  low,  and 
the  temperature  of  the  water  in  the  pipe  line 
was  also  comparatively  low. 

It  appears  that  the  greatest  effectiveness 
of  the  tower  was  reached  at  noon  on  May  13. 
At  this  time,  the  controlling  factors  were 
less  favoralile  to  high  efficiency — the  tempera- 
ture of  the  water  in  the  pipe  line  was  130° 
F.,  and  the  "Rate  of  Use  of  Water"  was 
comparatively  high,  being  approximately  510 
gallons  per  hour.  In  spite  of  these  condi- 
tions, the  temperature  of  the  water  in  the 
pipe  line  was  lowered  from  130°   to  84°   F. 


In  this  case,  the  high  efficiency  of  the  tower 
is  the  result  of  the  comparatively  low  "Per- 
cent of  Humidity,"  which  was  16  percent. 

As  the  chart  indicates,  the  water-cooling 
tower  proved  to  be  a  very  effective  and  eco- 
nomical method  of  maintaining  low  concrete 
temperatures  and  making  possible  the  placing 
of  concrete  throughout  the  month  of  May. 
Without  the  use  of  the  cooling  tower,  it  would 
have  been  difficult,  if  not  inipossil)le,  in  the 
face  of  the  high  normal  air  temperatures  and 
the  method  employed  in  transporting  water 
by  a  long  pipe  line,  to  have  placed  concrete 
throughout  the  entire  period  permitted  by  the 
specifications. 


Earth-fill  Construction,  Green  Mountain 
Dam,  Colorado-Big  Thompson  Project, 

Colorado 

By  R.  B,  WARD,  Acting  Construction  Engineer 


STRIPPING  of  unsuitable  materials  from  the 
foundation  of  the  lower  half  of  the  Green 
Mountain  Dam  was  carried  on  by  the  con- 
tractor throughout  most  of  the  past  winter 
and  spring  months.  This  work  exposed  suit- 
able foundation  over  the  area  to  be  occupied 
by  the  permanent  cofferdam  section  of  the  dam 
so  that  work  could  have  been  started  on  plac- 
ing earth-fill  materials  early  in  April  if  the 
contractor's  separating  machine  had  been 
ready  for  use. 

Materials   available   from    abutment   strip- 
ping and  borrow  pits  are  suitable  for  use  In 


the  earth-fill  section  of  the  dam,  but  contain  a 
large  percentage  of  glacial  cobbles  and  boul- 
ders. The  specifications  for  construction  of 
Green  Mountain  Dam  permit  earth-flll  mate- 
rials to  contain  rocks  that  will  pass  through 
a  grizzly  with  3-inch  openings,  which  is  the 
reason  for  the  contractor's  separating  machine. 
This  machine  was  esi)ecially  designed  and 
constructed  for  use  at  this  dam  and  is  be- 
lieved to  be  of  a  type  never  before  tried  for 
separating  earth  materials.  It  is  constructed 
of  structural  steel  and  is  32  feet  6  inches  long, 
30  feet  6  inches  wide,  and  25  feet  9  inches 


high,  and  is  mounted  on  two  caterpillar  treads, 
each  propelled  by  a  75-borsepower  motor. 
Total  weight  of  tlie  machine  is  about  100 
tons. 

Separation  of  materials  is  accomplished  by 
four  5-  by  8-foot  sliake-out  screens  with  3-  by 
6-inch  openings.  The  screens  are  mounted  in 
pairs  placed  end  to  end,  by  which  arrange- 
ment 16  linear  feet  of  screen  is  provided. 
The  pitch  of  the  screens  may  be  varied  from 
3  to  13'/^  degrees,  and  each  is  vibrated  by  a 
shaft  one-fourth  inch  eccentrically  mounted 
and  driven  by  a  30-horsepower,  1,670-revolu- 
tions-per-minute  motor. 

Bin  space  for  fine  material  is  provided  under 
the  screens  for  two  truckloads,  or  about  40 
cubic  yards  of  material.  Horizontal  bin  gates 
for  loading  the  screened  material  are  operated 
by  a  40-horsepower  motor.  At  the  lower  end 
of  the  screens  there  are  two  rock  skips  with 
combined  capacity  of  a  little  more  than  a 
truckload.  Each  skip  is  operated  independ- 
ently and  is  brouht  to  dumping  position  by 
means  of  a  40-horsepower  motor.  The  mate- 
rial retained  by  the  screens  and  dumped  from 
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Cofferdam,  with  diversion  dam  and  tunnel  in  foreground; 
main  dam  foundation  in  central  background 


Um*  8ki|m  is  iiHed  iu  the  {lervious  section  of 
the  (lam. 

All  the  motors  on  the  procefwinK  machine, 
of  which  there  are  U.  «|HTate  on  4-K)-volt, 
S-phuM*.  (to  cyt'le  current  with  lucumiug  power 
at  2;ai00  voltM. 

Construction  and  erection  of  the  processing 
uwchlne  apiMircnlly  retiulntl  more  time  than 
wax  antlci|Hitc4l,  for  it  was  May  20  when  the 
tlmt  material  was  made  availatile  for  nse  in 
construction  of  the  embankment. 

All  earth  embankment  operations  have  been 
condned  to  the  |iermanent  cofTerdam  s(K-tlun 
of  the  dam.  This  cofferdam  will  form  the 
n|iHtream  toe  of  the  main  dam  and  will  be 
about  NO  feet  hUh.  with  a  'JO-foot  crest  width 
and  3:1  and  2:1  sloiies  resiMM-tlvely  on  the 
u|istream  and  downstream  faces. 

'File  usual  nx'thiHl  of  earth-till  construction 
has  iM-en  followe<l.  namely,  placing  comimcted 
layers  of  about  ft-lncb  tblcknesH.  The  material 
In  transported  to  the  embankment  in  trucks. 


dumped  In  windrows,  spread  In  layers  of  about 
8-Inch  thickness,  and  compacted  principally  by 
tamping  rollers  making  12  triiw  over  each 
layer.  Coniiuicllon  along  the  cut-off  walls,  the 
abutment.s,  and  locations  inaccessible  to  the 
rollers  Is  accomplished  by  hand-operated  air 
hammers.  • 

The  material  available  for  the  impervious 
.section  of  the  dam  is  glacial  drift  containing 
about  20  percent  cobblestones  and  boulders 
more  than  3  inches  iu  size.  The  remaining 
portion  of  the  material,  that  which  imsses 
through  the  screens.  Is  excellent  for  rolled  em- 
bankment construction,  for  when  compacted 
at  an  average  moisture  content  of  9.2  percent, 
wet-weight  densities  average  148.4  pounds  per 
cubic  foot,  with  s<>veral  tests  in  excess  of  150 
ismnds.  About  65  percent  of  the  minus  3-lnch 
materhil  will  pa.ss  through  a  onefourth-lnch 
screen  and  has  average  dry  weight  densities 
of  130.0  pounds  per  cubic  foot  and  an  average 
percolation  rate  of  0.20  foot  per  year. 


Eden  Project,  Wyoming,  Approved 
for  Construction 


CONSTHIHTIOX  by  the  nurean  of  Reclama- 
tion of  the  VAfU  Irrigation  proJe<'t,  Wyoming, 
has  lieen  approved  by  the  President  as  an- 
nounced by  S«Tretnry  of  the  Interior  Harold 
U  Ickes  on  .September  23. 

The  proJe<'f  is  locntj-d  In  noulhwestem  Wyo- 
ming near  the  town  of  Kden  In  Sweetwater 
County.     It  comprises  20.000  aervn  and  will 


cost  |t2.44.'i.OOO.  of  which  at  least  $1,200,000 
will  Im>  repaid  in  not  more  than  40  annual 
Installments.  The  balance  of  the  cost  Is  to 
Im'  divided  l>elwe«'n  the  Work  ProJ^-cts  .\d- 
mlnlstratlon  and  the  Civilian  CoiiM-rvatlon 
Con*. 

The   const riii-t inn    of    the    proJe<>t    will    in- 
clude the  rehahilllation  of  an  Irrigation  sys- 


tem built  30  years  ago  under  the  authority 
of  the  Carey  Act  of  18&4.  The  distribution 
system  will  be  Improved  and  enlarged,  nc» 
storage  works  will  be  built,  and  a  drainu;:. 
system  will  be  added. 

The  Carey  Act  donated  public  land  to  tlif 
Western  States  to  encourage  their  settlemi'in 
and  development  by  means  of  Irrigation  com 
structlou.  Few  States  took  advantage  of  the 
grant,  many  of  the  Irrigation  ventures  failed 
for  lack  of  adequate  engineering  and  admin-  J 
Istratlon,  leading  to  participation  by  the  Fe 
eral  Government  through  the  re<-laniation  lal 
of  1902. 

The  Kden  project  was  one  of  the  irrigatlo 
projects   which   found   itself   fnc-ed   with 
sufticient  storage  capacity  during  prolong 
drought.     Instead    of    providing    water    fo 
;{0.()00  acres,  as  originally  planned,  the  proji 
was  able  to  take  care  of  only  9,000  acres. 

This  is  the  sixth  of  the  "reller'  water  con 
.«ervation  projects  approved  by  the  Preside 
for  construction  In  the  Plains  ivgion  of 
I'nited  States,  an  area  hard  hit  by  drou 
and  depression. 

The  other  five  projects  approved  at«1 
I3uffalo  Rapids,  25,300  acres,  MontanaJ 
Buford-Trenton,  13,400  acres.  North  Dakotal 
Rapid  Valley,  12,000  acres,  South  DakoUj 
Mirage  Flats,  12,000  acres,  Nebraska  ;  and  Bit 
mnrck,  4,876  acres.  North  Dakota. 

All  the  projects  aim  at  steadying  the  shaky 
agricultural  life  of  the  Plains  region  which 
has  been  losing  its  {>opulation  because  of 
drought  and  duststorms.  Tliey  will  offer 
settlement  opportmiities  to  farmless  farm 
families  by  subdividing  pres(>nt  land  holdings 
into  small  family-size  irrigated  farms  willi 
diversified  cropi)ing.  All  the  projects  will  use 
relief  labor  for   their  construction. 

The   lands    to    be   irrigated    on    the    Wen 
project  are  situated  ahmg  both  sides  of  Little 
and   Big   Sandy  Creeks  at  antl   above   their 
confluence.     The  soils  of  the  projwt  are  pr: 
domlnantly   sandy   loams   and    under   IrriK' 
tlon  are  capable  of  furnishing  good  yields  I'f 
alfalfa,    sweet    clover,    grains,    and    slmll:ir 
crops.     The    surrounding    country    contains 
some  excellent  range  land.     The  prInciiNil  in 
dustry  of  the  present  proJe<t   is  dairying,  m 
ready  market   for  the  prtHlucts  of  which   i- 
found  at  Rock  .Springs.  Wyo. 

The  existing  irrigation  facilities  coinpi  i 
the  Kden  Reservoir  of  12.:{00  acre-fivt  cap: 
Ity,  four  small  reservoirs  at  the  hendwiii. 
of  Big  Sandy  Creek  of  2..')00  ncre-feei  n.;. 
gate  capacity,  the  Eden  Caiuil.  20  miles  1<h.. 
and  a  comprehensive  system  of  laterals.    Tin' 
plan   of   development    Includes   the   omstrn 
tlon  of  a  new  rewrvoir  on  Big  Sandy  Crr. 
as  the  investigations  Indicate  that  this  will  l» 
more   economical    than    the   rehabilitation   "l' 
the   exlslliig  (lam.     It    will   U-   mnvssary    ' 
(■•mstruct  a  4ndle  outlet  caiuil.  to  rehnbllll.i 
the   present    canal    and   iliNtrlbutlon    system. 
and  to  construct  a  drainage  system  for  tl" 
20,000  acres   lo  be  tDclude<l   In   the  pmji 

The  development   program   will  also  IncI 

the  necesanry  rough-land  leveling. 
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NOTES  FOR  CONTRACTORS 


Project 


Bids 
opened 


Work  or  material 


lyow  bidder 


Name 


Address 


Bid 


Terms 


Award 
of  con- 
tract ap- 
proved 


Pine  River,  Colo-.. 
Ogdeu  River,  Utati. 


Columbia  Basin,  Wash. 

Colorado-Big    Thomp- 
son, Colo. 
_...do 


Boulder  Canyon,  Ariz.- 

Nev. 


Colorado  River,  Tex 

Yakiraa-Roza,  Wash 

Owyhee,  Oreg. -Idaho... 

Boulder  Canyon,  Ariz.- 
Nev. 


Columbia  Basin,  Wash. 
Ariz. 

Boulder    City,     Ariz.- 

Nev. 
Sun  River,  Mont 


Tucumcari,  N.  Mex. 


Yakima- Roza,  Wash. 


Parker    Dam     Power. 

Ariz. 
Provo  River,  Utah 


Yakima-Roza,  Wash. 


C'olorado-Big    Thomp- 
son, Colo. 
Kendrick,  Wyo -., 


Gila,  Ariz.- 

Columbia  Basin,  Wash 
...do 


.do. 


do. 


.do 


Ogden  River,  Utah 

Boulder  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash 

Mirage  Flats,  Xebr 

Columbia  Basin,  Wash. 
Gila,  Ariz 


Parker    Dam     Power, 
Calif.-Ariz. 


Columbia  Basin,  Wash. 


.do. 
do. 


Boulder  Canyon,  Ariz.- 

Nev. 
Boise-Payette,     Idaho, 

and   Owyhee,   Oreg.- 

Idaho. 


July  29 
Aug.    5 

Aug.  1 
Aug.  9 
Aug.  12 
Aug.  20 

Aug.  22 
Aug.  26 

..do.— . 
July  31 

Aug.    5 

Aug.  6 
Aug.  19 
Aug.  22 

Aug.  19 

Aug.  22 
Aug.  21 
Aug.  16 

Aug.  19 
Aug.  2.'? 
Aug.  27 
Aug.  29 
Aug.   12 

Aug.  19 

Aug.  27 
Aug.    12 

Aug.  27 
Aug.   30 

...do.... 

Sept.  3 
Aug.  21 
Aug.  28 

...do.... 

Sept.   4 

Aug.  22 
Sept.  11 

Sept.  9 
Sept. 


Relocated  road  from  stations  231  to 
320,  Vallecito  Reservoir. 

Construction  of  pipe  lines  on  laterals 
10,  13, 15,  17,  and  19,  South  Ogden 
distribution  system. 

10,000  barrels  of  finely  ground  stand- 
ard Portland  cement  in  cloth  sacks. 

Installation  of  heating  system  for 
garage  at  Estes  Park  headquarters. 

Installation  of  heating  system  for 
garage  at  Shadow  Mountain  camp. 

Coupling  capacitators,  distribution 
transformers  with  protective  de- 
vices and  accessories  and  carrier 
line  traps  for  Boulder  power  plant. 

228  trashracks  for  outlet  works  at 
Marshall  Ford  Dam. 

Construction  of  1  4-room  residence 
and  1  double  garage  at  the  Roza 
aiversion  dam. 

2  welded  plate-steel  pipes  for  Gem 
pumping  plant. 

Electrical  switching,  metering  and 
protective  equipment  for  Las 
Vegas  circuit  and  40.000-kilovolt- 
ampere  industrial  circuit. 

Electric  elevators  and  elevator 
hoistway  doors  for  Grand  Coulee 
Dam  and  power  plant. 

Generator  C82,.'i00  kilovolt-ampere) 
for  unit  A-SBoulder  power  plant. 

Construction  of  concrete  lining  for 
tunnel  No.  1,  Pishkun  Canal. 

Construction  of  irrigation  outlet  at 
Conchas  Reservoir  and  rating  sec- 
tion at  station  O-t-60,  Conchas 
Canal. 

Furnishing  and  delivering  in  stock 
piles  7,600  tons  of  sanil  and  12,000 
tons  of  gravel. 

1  oil  purifier  and  1  filter  paper  drying 
oven  for  Parker  power  plant. 

Construction  of  Duchesne  Tunnel, 
stations  163+35  to  321 -f  75. 

Earthwork,  pipe  line  and  structures, 
laterals  O-15.0  to  G-2S.7  and 
sublaterals,  Yakima  Ridge  Canal; 
earthwork  and  structures,  drain 
"D." 

Absorptive  form  lining  (83,000 
square  feet) . 

Precast  reinforced  concrete  pipe 

6  pump-discharge  pipes  for  pumping 

plant  No.  1. 
6  welded  plate-steel  tanks 


l.W-ton  gantry  crane,  with  auxiliary 

trolley    of    27-ton    capacity    for 

Grand  Coulee  Dam. 
Superstructures  for  1  highway  and 

2   railroad    bridges    over    Kettle 

River. 
Railroad  ties.. 


Residences  at  Leavenworth,  Entiat, 
and  Winthrop  stations  for  migra- 
tory fish  control. 
Fabricated  steel  pipe,  4-inch  to  20- 
inch  o.d. 

2  plate-steel  turbine  inlet  pipes  for 
units  A-I  and  A-2,  Boulder  power 
plant. 

10  gate-slot  closures  for  trashrack 
structures  for  outlet  works  at 
Grand  Coulee  Dam. 

3  95-horsepower  Diesel-cngine-pow- 
ered,  crawler  tractors. 

Carrier-current  telephone  apparatus 
for  Grand  Coulee  power  plant. 

32-ton,  motor-operated,  overhead 
traveling  crane  for  pumping  plant 
No.  1. 

2  carbon-dioxide  fire-extinguishing 
systems;  15  spare  cylinders  of  car- 
bon-dioxide. 

2  carbon-dioxide  fire-extinguishing 
systems,  26  spare  cylinders  of  car- 
bon-dioxide. 

Spiral  stairways  for  installation  in 
Grand  Coulee  Dam. 

Construction  of  pipe  lines  on  laterals 
on  South  Ogden  distribution  sys- 
tem. 

Anchor  Jacks  for  headers  of  outlet 
pipes  at  Boulder  Dam. 

5,000  barrels  of  standard  Portland 
cement  in  cloth  sacks. 


Wood,  Morgan  &  Burnett 

Construction  Co 
Niels  Fugal 


Northwestern  Portland 
Cement  Co. 

The  City  Plumbing  &  Heat- 
ing Co. 

Whelan  Heating  <t  Engineer- 
ing Co. 

Westinghouse  Electric  & 
Manufacturing  Co. 


Worden-AIlen  Co. 
A.  S.  Long... 


Beall  Pipe  and  Tank  Corpo- 
ration. 

Westinghouse  Electric  & 
Manufacturing  Co. 


Otis  Elevator  Co.. 


General  Electric  Co 

Williams  Construction  Co. 
Henry  Shore 


L.  C.  Curtis  &  Sons.. 


The  DeLaval  Separator  Co. 

Utah  Construction  Co 

Valley  Construction  Co 


Dant  &  Russell,  Inc.. 


Elk  River  Concrete  Prod- 
ucts Co. 

California  Steel  Products 
Co. 

Berkeley  Steel  Construction 
Co.,  Inc. 

Star  Iron*  Steel  Co 


Norfis  Bros. 


National  Pole  &  Treating  Co 
Forest  Products  Treating  Co 

W.J.  Park  &  Son 

West  Coast  Construction  Co 

Southern  Pipe  &  Casing  Co 

Consolidated  Steel  Corpora- 
tion Ltd. 

St.  Paul  Foundry  Co 


Caterpillar  Tractor  Co 

Westinghouse  Electric  & 
Manufacturing  Co. 

General  Electric  Co . . . 

Shaw-Box  Crane  &  HoLst 
Division  (Manning,  Max- 
well &  Moore,  Inc.) . 

C-O-Two  Fire  Equipment 
Co. 

...do.. 


St.  Paul  Foundry  Co. 
Enoch  Smith 


Schmitt  Steel  Co.. 


Oregon    Portland    Cement 
Co. 


Durango,  Colo.. .. 

Pleasant    Grove 
Utah. 


Seattle,  Wash. . 
Boulder,  Colo.. 
Denver,  Colo., 
-...do. .-. 


Milwaukee,  Wis. 
Yakima,  Wash... 


Portland,  Oreg 
Denver,  Colo.*.. 


San  Francisco,  Calif. 

Schenectady,  N.  Y.. 
Helena,  Mont 


Grand     Junction, 
Colo. 


Kettle  Falls,  Wash. 

Chicago,  III 

Ogden,  Uah 

Seattle,  Wash 


Portland,  Oreg 

Helena,  Mont 

San  Francisco,  Calif 

Berkeley,  Calif 

Tacoma,  Wash 


Burlington,  Wash  . 

Minneapolis,  Minn. 

Portland,  Oreg 

Yakima,  Wash 

Seattle,  Wash 


.\zusa,  Calif 

Los  Angeles,  Calif. 

St.  Paul,  Minn 


Peoria,  111 

Denver,  Colo. 


Schenectady,  N.  Y. 
Muskegon,  Mich... 


Newark,  N.  J. 


St.  Paul,  Minn 

Salt  Lake  City, 
Utah. 


Portland,  Oreg. 
....do.. 


$14,  952.  66 
14,  756.  20 

1  23, 346.  00 
3,112.00 
3,  189.  00 

!  10,  776.  00 

36.  8-20. 00 
6.  326.  50 

3,  279. 00 
11,960.00 

187,  3.52.  00 

700. 000. 00 
18,610.00 
23,  GOO.  40 

'  10,  780.  00 
«  12.740.00 

'  4,  720. 00 

727, 575. 00 

'30,997.54 

2,  905. 00 
4, 892.  40 
3,998.00 
1,665.00 
105, 380. 00 

'  139.  736,  00 


'  137. 9S3.  70 
'  1, 360. 00 
<  55, 858. 00 
'29,381.00 

35,889.21 

13,900.00 


6,836.00 

'  25, 013.  22 
'  8, 000.  00 

•  5,  775,  00 
8, 949.  00 

•  3, 799. 50 

•  1,  102.  50 

'7,385.00 
•1,911.00 

20,211.00 
8,  234.  50 

31, 450. 00 
13, 000. 00 


Discount   10  cents  per 
barrel. 


F.  0.  b.  Boulder  City. 


F.  0.  b.  Boulder  City.. 
F.  0.  b.  various  plants.. 


F.  0.  b.  Poughkeepsie, 

N.  Y. 


F.    o.    b.    Kremmling. 
Colo. 


Discount  1  percent- . 
Discount  H  percent. 


Shipping     point,    Des 
Moines,  Iowa. 

F.  0.  b.  Hillyard,  Wash 
F.  0.  b.  Eugene,  Oreg. . 


F.  0.  b.  Ogden,  Utah- 


Discount  $50,  each  unit. 
F.  o.  b.  .\.lmira.  Wash.. 
...do 


F.o.b.Earp,  Calif. 
do 


F.o.  b.  Odair,  Wash. 


F.  0.  b.  Lime,  Oreg.:  dis- 
count and  sack  allow- 
ance $0.50  per  barrel. 


Sept.    3 
Aug.  22 

Do. 
Aug.  19 
Aug.  20 
'Sept.  6 

'Sept.  4 
Sept.    3 

Do. 

Aug.  30 

Do. 

Aug.  31 

Sept.    0 

Do. 

Do. 
Do. 

Sept.    4 

Sept.    6 

Sept.    7 


Sept.  5 
Sept.  4 
Sept.    6 

Do. 
Sept.    9 

Do. 

Do. 
Sept.    3 
Sept.  10 

Do. 

Sept.  12 
Do. 

Sept.    9 

Sept.  14 

Sept.  12 

Do. 
Sept.  13 

Sept   11 
Do. 

Do. 
Do. 

Sept.  13 
Sept.  18 

Sept.  24 
Do. 


1  Items  1,  2,  and  3.         '  Items  1  and  2.  '  All  bids  rejected.  '  Schedules  1  and  2.  '  Schedule  1.  '  Schedule  2.  '  Schedule  3.  '  Item  1.  •  Item  2. 
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Walter  I,  Swanton  Retires 


AFTER  35  years  of  senlce  with  the  Saper- 
ritdni;  Architect's  Office  and  the  Bureau  of 
Reclamation,  W.  I.  Swanton,  on  associate 
(riril)  engineer  in  the  Engineering  Division 
of  the  Washington  office,  was  retired  on  Sep- 
tember 30  with  the  best  of  wishes  from  the 
entire  personnel  of  the  Bureau,  to  whom  he 
had  endeared  himself  by  service  and  good 
fellowship.  He  was  presented  with  an  en- 
(jraved  plaque  which  carries  this  sentiment,  a 
reproduction  of  which  upiN>ars  on  this  page. 

Mr.  Swanton  wiis  born  Septeml)er  6,  I860,  at 
St.  Joseph,  Mo.  He  graduate*!  from  the 
Gardiner,  Maine,  high  school  in  1SS9,  from 
the  Massachusetts  Institute  of  Technology  in 
1893,  and  later  from  the  National  Law  School. 
He  possesses  degrees  of  B.  8.,  B.  A.,  and  M.  A. 

Before  bis  entrance  in  the  service  of  the 
Itureau.  he  was  employed  in  the  engineering 
department  of  the  Hoston  &  Albany  Rail- 
roiul  In  18tM);  then  with  the  Union  Bridge 
Works,  Athens,  I'a. ;  Edgemore  Bridge  Works ; 
and  Bureau  of  Yards  and  Docks,  Navy  De- 
Iiartment,  at  the  Norfolk,  I/cague  Island,  Bos- 
Ion,  and  Brooklyn  Navy  Yards. 

In  1016,  while  in  the  service  of  the  Bureau, 
Mr.  Swanton  had  charge  of  the  exhibit  of 


W.  I.  Swanton 


-^^-^^^^^^^ 

« 

TO 

WA  LTE  R  I .  SWANTO  N 

FROM 

HIS  FELLOW  EMPLOYEES 

IN  RECOGNITION    AND  APPRECIATION 

i 

HIS   THIRTY  FIVE  YEARS   OF  SERVICE 

1                                                       IN 

\                         THE  BUREAU  OF  RECLAMATION 

SEPTEMBER  30.1940 

•^J^.. 

'""■•^^^^^    —                       ^^ 

Plaque  presented  to  Mr.  Swanton 


tions:  List  of  Libraries  in  the  District  of 
Columbia,  printed  by  the  National  Research 
Council  of  Washington ;  List  of  Map  Collec- 
tions of  Washington,  issued  by  the  Board  nf 
Surveys  and  Maps,  and  a  number  of  an: 
aiipearing  in  the  Bureau's  monthly  maga/iut'. 
The  Reclamation  Era.  A  ix^pular  feature 
from  Mr.  Swanton's  pen  carried  over  a  period 
of  years  in  the  magazine  is  the  compilation 
entitled  "Articles  on  Irrigation  and  Belat(>d 
.Sul)jects."  His  last  contribution  on  this  sub- 
ject appears  at  page  286  of  this  issue. 

Mr.  Swanton  is  a  member  of  the  Ameri.  m 
Society  of  Engineers,  National  Society  of  1 
fessional   Engineers,   Washington   Sociei\ 
Engineers,    and    Federal    Employees    X't 
(Local  No.  2). 

Mr.  Swanton  has  an  active  and  alert  ii' 
and  retirement  for  him  means  more  time  ui 
give  to  his  personal  interests,  promintnt 
among  which  is  his  activity  in  civic  affairs. 
He  is  a  member  of  the  District  of  Columbia 
Library  Association,  Columbia  Heights  Cit- 
izens Association,  and  Executive  Committe<'  "f 
the  Federation  of  Citizens  Associations. 

With  Mr.  Swanton  goes  the  best  wishes  "( 
the  office  staff — those  who  have  worked  with 
him  during  his  entire  tenure  in  offi<-c  and 
those  who  came  to  work  for  the  Bureau  in 
later  years.  All  have  an  affectionate  regard 
for  this  co-worker  who  "lays  down  his  pencil" 
in  his  office  in  the  new  Interior  Building  to 
enjoy  a  wcU-merlted  retirement  from  tlie 
Bureau  of  Reclamation. — M.A.S. 

John  F.  Sikes,  Chief  Photographer  ut 
the  Bureau  of  Reclamation,  reported  for 
active  duty  in  the  United  States  Navjr 
on  August  15,  his  station  Norfolk,  Va. 
He  is  the  first  of  the  Bureau's  Washing- 
ton Office  staff  to  leave  for  defense  service 


the  Bureau  on  the  (lovernment  Safely-First 
train  which  totireil  the  Went  ns  far  ns  Salt 
I«ke  City.  He  efHabllshed  the  engineering 
reference   lihrary   In   the  Washington   office. 


coimlMtlng  of  nlMint  7,000  books.  Including 
nearly  1,1500  volume*  of  histories  of  the  vari- 
ous irrigation  projects,  lie  is  the  author  of 
Guide  to  United  Stntea  Uovernmeut  I'ublica- 
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GRAND  COULEE  DAM  NEARS  COMPLETION 


Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory' 


Shoshone  Project,  Wyoming 

Shoshone. — Named  after  range  of  mouu- 
tains  and  rirer  bearing  same  name.  The  river 
is  the  source  of  water  supply  for  the  project. 
It  was  originally  called  the  Stinliing  Water  by 
the  Indians  on  account  of  the  sulphur  springs 
near  the  mouth  of  Shoshone  Canyon.  It  Is 
understood  that  the  name  Stinking  Water 
was  later  changed  to  Shoshone  River  by  the 
Board  of  Geographic  Names  in  the  Depart- 
ment of  the  Interior  in  honor  of  the  Shoshoni 
tribe  of  Indians.  No  reason  has  been  found 
for  changing  the  last  letter  of  the  tribal  Indian 
name  from  1  to  e. 


I  A  compilation  of  data  furnished  by  field  offices 
of  the  Boreaa  of  Bcdamatlon. 


Eewt  Mount  a  i  n. — There  is  considerable 
local  dispute  over  the  spelling  and  origin  of 
the  name  "Heart  Mountain."  The  word 
"Heart"  Is  spelled  "Hart"  by  residents  of  Cody 
and  vicinity,  and  "Heart"  by  other  people  on 
the  project.  The  name  apparently  was  applied 
to  the  mountain  because  it  stuck  up  sliarply 
like  a  human  or  animal  heart  and  means  noth- 
ing more  than  that  the  mountain  is  heart- 
shaped. 

Cor6€«.—Thef  railroad  station  of  Corbett 
was  established  by  the  C,  B.  &  Q.  Railroad  Co. 
on  October  2.  1901.  Chief  Engineer  F.  T. 
Harrow  of  the  Burlington  Railroad  states  that 
"during  construction  of  the  Cody  division  of 
the  railroad  there  was  a  bridge  over  the  Sho- 
shone River  6  or  7  miles  below  Cody  and  the 
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place  was  called  Corbett.  Right  near  th^ 
bridge  was  an  old  abandoned  building  which" 
had  been  a  saloon.  The  old  weathfr-l)eaten 
sign  wa.s  still  on  it  above  the  door.  Possil.Iy 
the  saloonkeeper's  name,  Corbett,  was  givin 
to  the  town,  or  possibly  it  was  named  for 
James  J.  Corbett,  world's  heavyweight  cli""- 
pion  for  some  years  prior  to  1001." 

Ralston. — Val  Kuska,  colonization  agi'iu  iPi 
the  C.  B.  &  Q.  Railroad  Co.,  informs  us  that 
the  town  of  Ralston  was  named  by  T.  K.  Cal- 
vert, g:eneral  superintendent  of  Lines  Wc.-^t  and 
later  chief  engineer  for  the  Burlington, 
so  far  as  he  can  discover,  the  name  li;i- 
local  significance.  The  reservoir  is  near  tli« 
town  and  was  named  Ralston  by  the  Bureau 
of  Reclamation. 

Powell. — The  town  was  originally  startcf'  •■- 
a  Reclamation  Service  camp.    The  town 
named  "Powell"  on  October  30,  1907,  in  hunoi 
of  Maj.   John   W.   Powell,  famous  Amerirnr 
geologist  and  explorer,  known  especlall> 
his  valuable  surveys  of  the  Colorado  i; 
regions.    One  result  of  his  work  was  tl>- 
ganization   of   the   United   States   Geoli'.,     . 
Sur^-ey,  of  which  he  was  director  from  18M 
1804. 

Garland. — This  is  the  oldest  town  on  th« 
project  and  a  railroad  station  was  establish 
there  on  September  10,  1901.    Mr.  Kuska 
vises   that   the   town   was   named   by   T.   R 
Calvert  and  has  no  local  siguincance. 

Willwood. — One  Interpretation  of  the  oriKin 
of  this  name  is  that  it  is  a  combination  ot 
part  of  some  person's  first  name  and  surn 
and  that  it  was  given  by  the  Bureau  of  i>. . 
lamation.    Mr.  Kuska  Is  of  the  opinion  that 
the  name  was  given  in  honor  of  Will  \V     " 
Member  of  Congre.«s,  who  was  at  one 
the  chairman  of  the  subcommittee  on  appru' 
prlations  for  reclamation.     I»cal  people  un- 
derstand that  the  name  was  given  in  honoi 
of  Wilford  Woodruff,  an  offlclal  in  the  Mor- 
mon Cliurch,  who  had  much  to  do  with  tlM 
reclamation  of  the  Big  Horn  Basin. 

Frannlc. — Mr.  Kuska  Informs  us  that  I 
nie  was  named  for  Frannie  Morris,  daiu 
of  a  ranchman  residing  near  the  present  ' 
of     Frannie,     who    entertained     pathflude 
coming  out  in  advance  of  engineers  and  gm 
crs  and  tracklayers  to  pick  nut  a  mail  roni 
She  was  a  cowgirl,  familiar  with  the  best  afl 
the   worst  of  frontier  life,   who  afterwaH 
carrie<l  the  mall  from  the  train  to  the  ranc 
post  office  where  her  father  was  postmastfl 
and  performed  the  stunt  picturesquely  cnougl 
to  aniase  and   amuse  easterners  who   nind4 
early  trips  over  the  road.    Tlie  Frannii 
lion  was  oppne<l  on  September  2,  1001. 
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Dcaver. — To  Mr.  Kuska  we  are  also  indebted 
for  the  information  that  Deaver  was  named 
for  D.  Clem  Deaver,  who  was  Immigration 
agent  for  the  Burlington  Railroad  from  1905 
to  1914. 


Rio   Grande   Project,    New  Mexico- 
Texas 

Rio  Grande. — This  name,  as  applied  to  the 
river,  valley,  and  project,  is  of  Spanish  de- 
rivation meaning  "large  river."  The  river 
traverses  the  length  of  the  project  and  is  the 
source  of  the  project's  irrigation  water  supply. 
The  project  is  located  in  the  central  portion 
of  the  Rio  Grande  Valley  in  south  central 
New  Mexico  and  extreme  west  Texas. 

To  the  old  Spanish  settlers  or  colonists  the 
Rio  Grande  was  sometimes  referred  to  as 
Rio  Bravo  del  Norte  (the  fierce,  wild  river 
of  the  north),  and  this  is  still  the  official 
Mexican  name  for  the  river  along  that  sec- 
tion which  forms  the  international  boundary 
line  between  the  United  States  and  Mexico 
from  El  Paso  to  the  Gulf  of  Mexico.  How- 
ever, there  seems  to  be  a  tendency  to  drop 
"Del  Norte"  from  the  name  and  refer  to  it 
in  the  official  Mexican  records  as  "Rio  Bravo." 

Elephant  Butte  dam  and  reservoir. — When 
first  proposed  the  dam  and  reservoir  were 
variously  referred  to  as  Elephant  Butte  dam 
and  reservoir ;  Engle  dam  and  reservoir,  after 
the  nearest  railroad  station  on  the  Albu- 
querque-El Paso  branch  of  the  Santa  Fe  Rail- 
road about  12  miles  east  of  the  dam  site ;  Rio 
Grande  Dam,  because  it  was  the  first  large 
storage  dam  approved  for  construction  on  the 
Rio  Grande.  Ultimately  taking  the  name 
from  a  huge  eruptive  mass  of  volcanic  origin 
rising  abruptly  to  a  height  of  500  feet,  at  the 
base  of  which  the  Rio  Grande  flowed  about 
one-half  mile  above  the  dam  site  and  which 
bears  a  striking  resemblance  to  a  gigantic 
elephant's  head,  the  dam  and  reservoir  have 
come  to  bear  the  recognized  designation.  This 
butte  or  semicrater,  being  located  in  the  res- 
ervoir area,  becomes  surrounded  by  water  and 
forms  an  island  when  the  water  surface  of 
the  lake  reaches  elevation  4,320,  about  one- 
half  the  height  of  the  dam  above  the  old 
river  bed. 

The  reservoir  stores  the  entire  flood  dis- 
charge of  the  Rio  Grande,,  reaching  it  from 
south  central  Colorado  and  north  and  south 
central  Now  Mexico,  26,000  square  miles,  and 
releases  from  the  reservoir  under  control  have 
furnished  the  well  regulated  irrigation  water 
supply  for  the  Rio  Grande  project  since  stor- 
age in  the  reservoir  began  in  1915. 

Caiallo  dam  and  reservoir. — -The  Spanish 
name  "Caballo,"  meaning  "horse,"  was  taken 
from  a  range  of  mountains  bordering  the  east 
side  of  the  Rio  Grande  Valley  along  that  sec- 
tion which  forms  the  Caballo  Reservoir. 

Rincon  division. — The  Rincon  Valley  jwr- 
tion  of  the  Rio  Grande  Valley  constitutes  the 
Rincon  division  of  the  Rio  Grande  project. 
This  name  is  applied  to  the  local  portion  of 
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the  Rio  Grande  Valley  because  of  a  curve  in 
the  river  and  the  valley  to  the  east  for  a  few 
miles  and  then  again  to  the  south,  "Rincon" 
being  Spanish  for  "corner''"'or  "turn."  The 
name  was  probably  first  applied,  however,  to 
the  station  or  town  of  Rincon  on  the  Santa  Fe 
Railroad. 

Pcrcha  diversion  dam. — The  name  "Percha" 
originally  was  "Esa  Percha,"  which  in  Eng- 
lish would  be  translated  "that  roost"  or  "that 
perch,"  and  was,  according  to  early  settlers, 
named  by  the  natives  for  a  large  grove  of 
Cottonwood  trees  at  the  mouth  of  the  creek  in 
which  crows  roosted  or  perched  during  the 
night. 

El  Paso. — "El  Paso"  is  Spanish  for  "the 
pass,"  hence  the  city  takes  its  name  from  the 
fact  that  at  this  point  the  Rio  Grande  passes 
between  two  small  ranges  of  mountains.  In 
the  days  of  the  Spanish  colonization  of  New 
Mexico,  this  point  on  the  trail  from  Mexico 
City  to  the  Spanish  colonies  in  the  vicinity 


of  Santa  Fe,  New  Mexico,  was  known  as  El 
I'aso  del  Norte,  "the  pass  of  the  north,"  the 
original  name  for  the  old  Mexican  town  of 
Juarez,  located  on  the  south  side  of  the  Rio 
Grande  opiwsite  El  Paso.  As  the  name  El 
Paso  has  been  applied  to  the  city  it  has  also 
been  extended  to  that  portion  of  the  Rio 
Grande  Valley  at  the  extreme  upper  end  of 
which  El  Paso  is  located.  This  valley  con- 
stitutes the  El  Paso  division  of  the  project- 

Juarea. — The  old  Mexican  settlement  of 
El  Paso  del  Norte,  which  was  founded  more 
than  200  years  earlier  than  El  Paso,  was 
renamed  Ciudad  Juarez  in  honor  of  Benito 
Juarez,  who  is  celebrated  as  the  liberator  (or 
George  Washington)    of  Mexico. 

Sierra  Countif. — Sierra  County  is  the 
county  in  which  are  located  Elephant  Butte, 
Caballo,  and  Percha  diversion  dams,  as  well 
OS  a  small  section  of  the  irrigated  lands  of 
the  project.  The  Spanish  name  "Sierra" 
means  mountains,  and  doubtless  was  given 
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btcaoK  of  the  taany  monntaln  ranges  In  the 
county. 

Hatch. — The  town  of  Hatch,  N.  Mex.,  which 
la  the  chief  agricultural  center  for  the  Rincon 
Valley,  was  named  after  a  railroad  location 
and  const  motion  engineer  when  the  Santa 
Fe  Itallrood  was  built  through  the  Rincon 
Valley. 

Dona  Ana  County. — This  county  Joins 
Sierra  County  on  its  souttii-rn  boundary  and 
El  Paao  County  on  its  northern  boundary. 
It  includes  the  I/cnsburg  division  and  the 
Mesllla  Valley,  N.  Mex.,  and  has  as  its  county 
heat  the  town  of  I.fls  Crures.  The  name 
"Dona  Ana"  was  prolrabiy  derive<i  from  the 
Dona  Ana  Bend  Colony  tiriint,  which  was 
israed  in  1830  or  1840.  The  tradition  con- 
nected with  the  nnme,  which  cannot  N- 
vcrincd.  is  that  at  the  time  the  Dona  Grant 
was  applied  for  or  lamed,  Indians  In  ttie 
vicinity  of  the  present  tettiemcnt  kidnapeil 


llie  daughter  of  one  of  the  Spanish  or  Mexi- 
can settlers  whose  name  was  Anita.  Anita 
i»  the  diminutive  for  Ana ;  llie  "Dona,"  of 
course,  being  the  designation  for  a  lady  of 
some  prestige,  although  not  actually  of  the 
nobility. 

Lcanhiirg  diversion  dnin. — The  name  "I/cas- 
burg"  is  derived  from  a  Fe<k'nil  soldier 
iiiimeti  Adolph  I>«  or  lA-a,  who  came  to  the 
vicinity  during  the  Civil  War  i»'riod  or 
Kliortly  lliereafter.  This  soldier  estalilishcil  a 
c:inteen  and  general  merchanilim;  store,  and 
eventually  settle<I  in  the  vicinity  after  his 
disi-harge  from  the  Army.  He  also  estab- 
liKlietl  in  the  vi<'inity  of  the  present  I/ea!<burg 
diversion  dam  a  river  ferry  which  was  of 
c<>nHiderid)le  lm|M>rtance  durlnic  the  perio«l 
prior  to  the  construction  of  llie  Santa  Fc 
Railroad  in  l.'*si.  Incidentally.  Fort  .>*eldcn 
was  estulilisheil  in  the  immcdiiile  vicinity  in 
1805,  and  It  is  possible  that  the  soldier  Lee 


nirlved  at  the  time  of  the  establislimeir 
the  fort.  Tills  post  was  abandoned  in  l 
and  reoccupied  In  1881  during  an  Apache 
uprising,  and  also  to  protect  riiiiroad  con- 
struction crews  in  the  vicinity.  The  fort 
was  abandoned  finally  in  1892.  The  fort 
was  named  after  Col.  Henry  It.  Selden.  In 
the  location  on  which  it  was  finally  con- 
structed, it  Is  probable  that  the  dam  could 
more  appropriately  have  been  iiameil  Selden 
diversion  dam. 

Ueiilla  VaUey.—The  Mesllla  Valley  i- 
largest  division  of  the  project  and  faki  - 
name  from  Spanish  which  means  "little  in 
or  "little  tabic."    This  designation  was  i..>  ,i 
ably  applied  to  this  area  because  the  land  io 
the  valley  presented  a  comparatively  flat  sur- 
face. 

Las  Cruces. — Las  Cruces,  the  largest  town 
outside  of  El  Paso  and  the  principal  town 
in  the  New  Mexico  section  of  the  project^ 
takes  its  name  from  the  fact  that  at  tht 
site  of  the  town  there  was  originally  a  nuiUf 
ber  of  crosses  which  had  been  placed  on 
traves  of  three  priests  or  missionaries  who 
had  tiecn  massacred  by  Indians  near  this 
spot.  The  settlers  of  Dona  Ana  buried  the 
priests  at  tlie  site  of  the  massacre  and  erected 
crosses  over  the  graves.  Later  on,  aecordins 
to  tradition,  other  people  were  massn 
by  the  Indians  and  their  bodies  buried  i 
the  graves  of  the  3  priests.  It  is  said  at 
one  time  the  burial  ground  contained  about 
40  crosses.  Las  Cruces  was  originally  sur 
veyed  by  an  Army  officer  named  Chapmai 
iu  1848,  although  the  actual  settlement  ol 
the  town  did  not  begin  for  a  year  or  two 
tifter  the  initial  survey. 

Anthonii. — Anthony  is  an  agricultural  cen- 
ter between  BU  Paso  and  Las  Cruces,  its  (li» 
tlnctlon  being  that  the  State  line  Texas- 
New  Mexico  passes  through  tlie  center  of  thi 
town.  The  town  actually  has  two  names,  thai 
on  the  New  Mexico  side  being  nanie<l  Anthony, 
while  the  Santa  Pc  Railroad  Station  of  th< 
town  Is  on  the  Texas  side,  and  is  namtHl  Ll 
Tuna.  Tlie  name  "Anthony"  according  to  sev- 
eral of  the  old  settlers  still  living  in  th( 
vicinity  of  the  town  originated  with  an  carlj 
settler  who  move<l  In  from  Anthony,  Kans.  II 
is  said  tiiat  as  a  result  of  two  towns  l>otll 
being  Anthony  on  the  Santa  Fe  Railroad  thai 
some  confusion  Itecame  evident  in  1008.  Ii 
order  to  avoid  tills  confusion  the  railroad  sta- 
tion name  was  changed  to  Ijt  Tuna.  Ixical 
tradition  gives  the  derivation  of  the  name  "iM 
Tuna"  to  the  fact  that  in  the  year  the  chaa^ 
of  names  was  made  a  .siiecles  of  cacti  wai 
heavily  fruited,  the  fruit  liclng  called  "tuna' 
or  "la  tuna,"  and  evidently  the  natives  or  IW 
local  station  agent  prevailed  upon  the  railroad 
to  designate  the  railroad  station  as  "Im  Tuna," 
At  the  present  time  the  two  names  are  still 
us«-<l.  The  railroad  station  Is  located  on  th( 
south  e<lge  of  town  and  is  dcidgnated  as  lA 
Tuna  Ix-lng  in  Texas,  while  the  post  o(llr< 
within  several  city  blocks  is  located  across  the 
New  Mexico  State  line  and  is  designated  al 
Antliony. 
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Ysleta. — Ysleta  was  established  by  the 
S| laniards  who  were  driven  out  of  New  Mexico 
IS  the  result  of  the  Pueblo  Indian  ujjrising 
in  1680.  The  Spaniards  retreated  to  Paso  del 
Norte  and  brought  with  them  several  hundred 
Imllan  converts  from  the  various  New  Mexico 
pueblos  of  La  Isleta,  Socorro,  Senecu,  and  oth- 
ers. The  new  settlements  which  they  estab- 
lished in  a  line  along  the  valley  below  Paso  del 
Norte,  and  at  that  time  all  on  the  south  side  of 
the  Rio  Grande,  they  named  after  the  New 
Mexico  pueblos  from  which  they  had  retreated. 
The  Indians  from  La  Isleta  were  settled  in 
the  new  pueblo  about  11  miles  below  Paso  del 
Norte,  and  the  governor  designated  this  new 
pueblo  Corpus  Christ!  de  La  Isleta.  It  seems 
that  the  name  "La  Isleta"  was  given  to  the 
original  pueblo  in  New  Mexico  because  the 
Eio  Grande  gradually  eroded  the  banks  of  the 
pueblo  and  eventually  formed  a  small  Island, 
the  word  "Isleta"  meaning  "small  island." 
The  Spanish  governor  in  order  to  distinguish 
the  new  pueblo  from  the  old  in  all  probability 
added  the  "Corpus  Christi"  to  the  name. 
Probably  due  to  Anglo  influence,  the  "I"  in 
Isleta  was  later  dropped  and  "Y"  substituted. 
It  is  said  without  verification  that  this  change 
probably  resulted  from  the  fact  that  in  old 
Spanish  writing  the  capital  "I"  resembled  an 
English  "Y." 

Socorro. — Socorro  is  also  located  in  the  El 
Paso  Valley  and  was  founded  by  Indian 
refugees  driven  out  of  their  pueblo  called 
Nuestra  Senora  del  Socorro,  which  had  been 
founded  in  1626  in  New  Mexico,  some  miles 
south  of  the  Isleta  pueblo,  by  Spanish  mission- 
aries. However,  the  original  location  of  the 
new  Socorro  was  not  at  the  present  location 
of  the  little  settlement,  but  according  to  evi- 
dence available,  it  originally  was  located  about 
22  miles  from  the  newly  established  Corpus 
Christi  de  La  Isleta,  which  would  place  the 
location  somewhere  in  the  vicinity  of  the  pres- 
ent town  of  Fabens,  approximately  20  miles 
east  of  Ysleta.  This  pueblo,  Nuestra  Senora 
del  Socorro,  was  established  in  1682,  but  the 
location  was  moved  nearer  to  Isleta  in  1683 
because  of  the  discontent  of  the  Indians  dur- 
ing which  an  attempt  was  made  to  murder  the 
missionary  priest.  As  a  result  the  Spanish 
governor  at  Paso  del  Norte  (Juarez)  moved 
the  remaining  Indians  much  closer  to  La 
Isleta,  which  is  the  present  location  of 
Socorro.  The  name  "Nuestra  Senora  del 
Socorro"  may  be  translated  as  "our  lady  of 
help." 

San  EUzario. — As  a  result  of  the  establish- 
ment of  the  pueblos  of  Socorro,  Isleta,  and 
others,  on  the  Mexican  side  of  the  river,  the 
Spanish  Governor  Otermin  in  counsel  with 
his  advisors  and  the  missionaries  decided  that 
a  presidio  or  fort  should  be  established  in 
the  vicinity  of  the  pueblos  for  protection. 
However,  a  change  in  governors  took  place  in 
1682,  but  the  new  governor  did  not  reach  Paso 
del  Norte  (Juarez)  until  1683,  and  after 
acquainting  himself  with  conditions,  he  estab- 
lished the  presidio  at  the  present  site  of  San 
Elizario.    It  was  abandoned  in  1684,  and  the 
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inhabitants  moved  to  Paso  del  Norte  where  it 
remained  probably  until  1766,  at  which  time 
it  may  have  been  reestablished  at  or  near 
the  original  location.  This,  however,  is  not 
definite.  It  may  be  of  interest  here  to  say 
that  near  San  Elizario  or  between  San  Elizario 
and  Socorro,  Onate  first  reached  the  Rio 
Grande  in  1598.  The  name  "San  Elizario" 
is  a  corruption  of  the  name  San  Elzearo.  In 
English  the  name  is  translated  "Saint  Elzear," 
from  a  French  count  and  a  saint  of  the 
Catholic  Cliurch. 

Fabens. — Fabens  is  the  agricultural  center 
of  the  central  and  eastern  end  of  the  Rio 
Grande  project,  and  is  located  in  the  El  Paso 
Valley  in  El  Paso  County.  As  previously 
referred  to,  the  original  Socorro  was  estab- 
lished somewhere  in  the  present  vicinity  of 
Fabens.  The  name  "Fabens"  commemorates 
a  Southern  Pacific  Railroad  official  by  the 
name  of  George  Fabens,  who  was  assistant 
land  commissioner  for  the  railroad  at  the 
time  it  was  built  through  the  Valley. 

Mexican  diversion  dam. — So  called  because 
it  was  originally  constructed  to  divert  water 
from  the  Rio  Grande  into  the  Acquia  Madre, 
the  main  irrigation  diversion  canal  for  the 
Juarez  Valley,  Mexico,  but  later,  however,  a 
canal  heading  was  also  constructed  on  the 
American  side  of  the  Rio  Grande  just  im- 
mediately above  the  dam,  which  then  became 
a  diversion  dam  for  land  in  both  the  United 
States  and  Mexico,  and  subsequently  was 
sometimes  referred  to  as  the  international 
diversion  dam. 

American  diversion  dam. — So  called  because 
it  has  been  constructed  across  the  Eio  Grande 
Just  above  the  point  where  the  river  ceases 


to  be  the  International  boundary  line  between 
the  United  States  and  Mexico,  which  is  about 
2  miles  above  the  Mexican  diversion  dam.  This 
dam  was  recently  built  by  the  International 
Houndary  Commission  to  divert  from  the  Rio 
Grande  all  of  the  water  for  the  irrigation  re- 
quirements of  land  on  the  American  side  below 
El  Paso  and  to  fulfill  international  treaty  re- 
quirements by  allowing  to  fiow  down  the  Rio 
Grande  to  the  Mexican  diversion  dam  the 
quantity  of  water  which  has  been  allocated 
to  Mexico  by  treaty  schetlule. 


Klamath  Project,  Oregon-California 

Klamath  Falls. — This  town  is  located  at  the 
falls  of  Link  River,  where  that  stream  flows 
into  Lake  Ewauna.  The  place  was  originally 
known  as  Linkville  and  was  named  for  Link 
River.  Tlie  Klamath  Indian  name  for  the 
place  was  "Yulalona,"  or  "luauna,"  which  re- 
ferred to  the  peculiar  blowing  backward  of 
the  waters  of  Link  River  during  strong  south 
winds.  The  Klamath  name  for  the  falls  in 
Link  River  was  "Tiwishkeni,"  or  "rush  of 
falling  waters  place." 

Merrill. — So  named  for  Nathan  S.  Merrill, 
who  was  born  in  New  Hampshire  in  1836,  and 
moved  to  California  in  1869.  He  moved  to 
Chehalis  County,  Wash.,  in  1881,  and  in  1890 
settled  at  the  present  site  of  Merrill.  He  pur- 
chased a  ranch  in  the  spring  of  1894  and  laid 
out  a  portion  of  the  town  of  Merrill,  which 
was  named  for  him. 

Malin. — This  is  a  rapidly  growing  commu- 
nity on  land  that  was  formerly  at  the  bottom 
of  Tule  or  Rhett  I..ake.    Tule  Lake  has  been 
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dried  up  by  the  Bureau  of  Reclamation.  Ou 
September  30, 1909,  65  Bohemian  famiUes  set- 
tied  at  the  present  site  of  Malin  and  named  the 
place  for  a  town  in  Bohemia,  Czechoslovakia, 
their  former  home. 

Bonanza. — ^This  is  a  Spanish  word  meaning 
prosperity.  The  place  is  said  to  hare  been 
so  named  because  of  the  presence  of  a  large 
number  of  fine  springs  in  the  vicinity.  Good 
water  is  always  a  source  of  prosperity  in  n 
country  that  requires  irrigation. 

Sitkiyou  Mountains. — George  Gibbs,  in  his 
"Dictionary  of  the  Chinook  Jargon,"  gives 
the  following  version  of  the  origin  of  this 
name :  "Siskiyou.  Crec.  A  bob-tailed  horse." 
This  name,  ludicrously  enough,  has  been  be- 
stowed on  the  range  of  mountains  separating 
Oregon  from  California,  and  also  on  a  couuty 
In  the  latter  State.  The  origin  of  this  desig- 
nation as  related  by  Mr.  Anderson  was  as 
follows:  "Archibald  R.  McLeod,  a  chief  factor 
of  the  Hudson's  Bay  Co.,  in  the  year  1S2S, 
while  crossing  the  mountains  with  a  pack 
train,  was  overtaken  by  a  snowstorm,  in 
which  he  lost  most  of  his  animals,  Including 
a  noted  bob-tullcd  race  horse.  His  Caiiiulian 
followers,  in  compliment  to  their  chief  or 
'bourgeois,'  named  the  place  the  Pass  of 
the  Siskiyou — an  appellation  subsequently 
adopted  as  the  veritable  Indian  name  of  the 
locality,  and  which  thence  extended  to  the 
whole  range,  and  the  adjoining  district." 
Gibb.s'  statement  that  the  word  came  from 
the  Cree  language  should  bear  great  weight, 
yet  It  must  be  said  that  there  Is  another 
origin  of  the  name  suggested,  the  French 
words  "six  caillioux,"  or  "six  stones."  It  is 
Mupposed  that  there  were  six  Important  rock 
landmarks  along  the  trail  that  led  to  this 
designation.  The  Siskiyou  Mountains  are 
part  of  what  geologists  call  the  Klamath 
Mountains,  which  lie  as  a  connecting  uplift 
U-tween  the  Coast  Range  and  the  Cascade 
Range. 

C'iFiir  Lake  Reservoir. — Named  after  the 
frcxh-wnter  lake  that  originally  covered 
about  10,000  acres  of  the  lower  portion  of 
the  resenrolr,  which  was  known  as  Clear  or 
Wright  Lake. 

Qerber  Reservoir. — Named  after  Louis  Ger 
ber,  the  former  owner  of  most  of  the  private 
lands  within  the  reservoir. 

.Ualone  Dam. — Name<l  after  James  Malone,  a 
pioneer  of  Langell  Valley  who  formerly  ownc<l 
the  property  on  which  the  dam  Is  locate<l. 

Tute  Lake. — This  lake  was  discovered  May 
1,  1840.  by  John  C.  Fremont,  and  Inter 
named  "Uhett"  after  bis  friend,  Barnwell 
Ubett  The  name  "Tnlc  fjike"  was  no  doubt 
given  by  an  exploring  party  in  1846  liccause 
of  ItM  Kiirroutidinipi.  Tule  means  a  certain 
kind  of  rush. 

lAUtgell  VaNci/.~Nani«-d  for  Arthur  I^ngcll, 
an  early  M-lller.  who  tcMik  jmrt  In  the  Mixloc 
War  and  was  afterward  killed  In  an  alterca- 
tion with  a  nelghlmr.  I^ngell  Valley  is  a 
natural  K>*<>Kraphlc  feature,  and  a  potit  office 
bears  the  same  name. 

Hindoo  Point.— Thf  Indian  name  "Modoc" 


is  derived  from  the  Klamath  words  "moa," 
meaning  "south,"  and  "takni,"  meaning  "a 
native  of  that  place  or  country,"  hence  from 
the  point  of  view  of  the  Klamath  Indians, 
natives  of  the  country  just  to  the  south. 
The  terra  "Modoc  Lakes"  was  formerly  used 
in  the  Klamath  country  to  refer  to  Tule  and 
Clear  Lakes,  because  Modoc  Indians  lived 
nearby. 

Lost  River.— This  stream  rises  in  Califor- 
nia and  flows  into  Oregon.  It  formerly  de- 
Kiuched  into  Tule  Lake,  but  is  now  controlled 
for  irrigation,  and  as  a  result  Tule  Lake  is 
being  dried  up  and  reclaimed  for  farm  land. 
During  its  course  through  Langell  Valley 
Lost  River  disappears  for  several  miles, 
nence  its  name.  The  famous  natural  stone 
bridge,  by  which  the  Applegate  party  crossed 
Lost  River  on  July  6,  1846,  may  be  seen  near 
Merrill.  Lost  River  was  discovered  by  Fre- 
uiont  early  In  May  1846,  and  named  McCrady 
River  for  a  boyhood  friend,  but  that  name 
did  not  prevail. 

iiCMO. — There  are  several  stories  about  the 
name  of  this  place.  Capt.  O.  C.  Applegate  says 
that  the  name  first  suggested  was  "Klamath 
River,"  but  postal  authorities  objected  be- 
cause of  similarity  to  Klamath  Falls.  Cap- 
lain  Applegate  then  suggested  "Plevna,"  and 
this  name  for  the  office  was  adopted,  but  later 
the  office  was  moved  away  to  Juniper  Ridge, 
along  with  the  name.  This  incensed  local 
patrons  and  they  secured  a  new  office  and 
named  It  "Keno"  for  CapL  D.  J.  Ferree's  dog. 
Xellie  Doten,  postmistress  at  Keno  in  Janu- 
ary 1926  informe<l  the  writer  that  her  father 
surveyed  and  platted  the  town  site  and  called 
It  "Doten."  Thi's  name  was  objected  to  for  a 
post  office  because  of  the  siniilnrity  to  "Day- 
ton." According  to  her  version,  the  name 
Keno  was  then  adopted  for  the  office  on  ac- 
count of  Captain  Ferree's  birddog.  The 
platted  name  of  the  place  Is  still  said  to  be 
Doten.  Keno,  the  dog,  was  name<l  after  the 
popular  card  game  of  earlier  days. 


Riverton  Project,  Wyoming 

Riverton  project. — The  project  received  its 
name  from  the  town  of  Riverton,  the  project 
headquarters,  though  not  actually  on  the 
project  Itself.  Riverton  was  founde<l  in  1906 
and  the  name  was  given  it  by  the  early  settlers 
on  account  of  Its  location  near  the  confluence 
of  the  Wind  and  Little  Wind  rivoro. 

Wyoming  Canal. — This  canal  rwelvcd  its 
name  in  1906  when  a  preliminary  survey  was 
made  under  the  direction  of  the  then  State 
engineer,  Clarence  T.  Johnston. 

Morton. — Name«I  for  Joy  Morton,  president 
of  the  Wyoming  Central  Irrigation  Co.  which 
proposed  to  build  the  project  In  11K)0.  Mr. 
Morton  was  a  Mtn  of  J.  Sterling  Morton,  tbe 
first  8«'<-relary  of  Agriculture.  He  w««  presi- 
dent of  the  Morton  Salt  Co. 

Pilot  Buttr  Reservoir.— The  origin  of  this 
name  is  evident.  Tbe  bnttc  Is  a  relatively 
low,  rocky  point,  rising  about  90O  feet  above 


the  prairie  to  the  south,  and  about  100  feet 
above  the  ridges  to  the  north.  It  is  so  located 
geographically  that  it  is  a  prominent  land- 
mark, being  visible  for  many  miles  In  all 
directions  except  south.  It  is  about  one  mile 
north  of  nlut  has  always  been  the  ni;iin 
route  of  travel  along  Wind  River. 

Pavillion    Butte. — Said    to    have    been 
named    when    the   township   in   which    it    is 
located  was  subdivided  by  the  General  L;iiid 
Office  in  1890.    The  name,  a  misspellinn  i  .r 
•'pavilion,"  probably  has  reference  to  its  l 
eral   appearance.     The  central   and   hi^ 
portion  has  the  appearance  of  a  low  com- 
mounting  vertical  cliffs,  with  two  out).\ .   _ 
rocky  pinnacles.    This  butte  is  also  a  pr>.iiu- 
ucnt   landmark,    visible   from   all   direct  inns 
except  west. 

Bull  Lake  Dam. — There  are  several  versidiis 
of  the  story  of  the  origin  of  the  name  "Bull 
Lake,"  perhaps  the  most  common  being  tliat 
tbe  Indians  once  chased  a  white  (albino)  buf- 
falo bull  in  the  vicinity  of  the  lake.  Tbe  bull, 
being  unable  to  escape  his  pursuers,  junnioil 
into  the  lake.  It  is  said  that  he  occasion: 
comes  to  the  lake  surface  and  bellows, 
bellowing  has  some  basis  in  fact.  When  the 
lake  is  frozen  over  in  winter,  wind  sometimes 
sweeps  down  the  canyon  above  the  lake,  prob- 
ably raising  the  ice  slightly.  When  the  Ice 
drops  back  a  sound  ensues  which  may  resem- 
ble somewhat  the  bellowing  of  a  buffalo. 

Lost  Wells  Butte. — This  butte  is  a  prom- 
inent feature  of  the  south  central  part  of  the 
project.  A  deep,  narrow  canyon,  the  existence 
of  which  Is  not  readily  noticed,  issues  from  the 
northwest  corner  of  the  butte.  Prior  to  the 
present  dry  cycle,  this  canyon  contained  live 
springs.  Now  they  are  hardly  more  than  damp 
spots.  These  former  springs  gave  rise  to  the 
name  "Lost  Wells." 

The  lake  resulting  from  the  inflow  of  storm 
and  irrigation  waste  water  into  a  large  nat- 
ural depression  in  the  central  portion  of  the 
project  is  the  largest  body  of  water  In  Fremont 
County.  For  this  reason  It  was  named  the 
"Ocean"  by  local  duck  hunters. 

Wind    River. — This   designation    no   donlit 
was  given  by  early  explorers  on  account  of  iii' 
high  winds  prevailing  through   Wind  Ri 
Canyon,   which   is   located   northeast  of 
project  ami  immediately  south  of  the  towi 
Thcrmopolis. 


Or/and  Project,  Calijomia 

Oriond.— One  of  the  original  project  set- 
tlers came  from  the  town  of  Orland  in  Eng- 
land and  selected  that  name  for  the  new 
town  In  California,  which  was  laid  out  about 
1875.  Tlie  project  was,  of  «>un«e,  name<l  for 
the  principal  project  town. 

Stony  Creek. — The  source  of  the  project'i 
water  supply  was  named  by  Gen.  John  Bid- 
well,  an  early  California  pioneer  and  a 
tcmimrary  and  one-time  employee  of 
Sutter.  History  records  the  creek  was 
named  because  of  the  fact   that   three 
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iiiude  grindstones  from  stone  deposits  on  the 
uiiper  readies  of  the  creek,  loaded  them  In 
'  ;iiioes,  and  transported  them  to  points  on  the 
S^iicramento  River  where  they  were  sold  to 
ranchers. 

Stony  Gorge. — The  name  as  applied  to  the 
dam  and  reservoir  is  of  comparatively  recent 


origin.  A  narrow  place  in  Stony  Creek  val- 
ley just  above  the  town  of  Elk  Creek  was 
investigated  as  a  dam  site  by  Bureau  engi- 
neers and  designated  as  "Stony  Gorge"  on 
their  maps,  although  the  name  had  never 
been  applied  to  the  site  by  nearby  residents. 
East   Park   Reservoir. — This   reservoir  oc- 


cupies a  site  in  the  foothills  of  the  Coast 
Range  of  mountains  and,  prior  to  the  con- 
struction of  the  dam,  the  terrane  now  under 
water  resembled  a  huge  park.  It  is  said  that 
an  early  resident  of  the  area  was  named 
"East"  or  "Eastern"  and  the  park  received 
its  designation  from  that  source. 


Two  Large  Projects  to  Provide  Many  Homes 


OFFICIALS  of  the  Bureau  of  Reclamation 
on  September  23  presented  statements  to  a 
special  congressional  committee  in  San  Fran- 
cisco, Calif.,  to  the  effect  that  about  360,000 
persons  will  be  able  to  find  new  homes  and 
more  than  1,000,000  will  be  able  to  save  or 
reestablish  their  old  homes  as  a  result  of 
two  major  Federal  Reclamation  projects 
under  construction  on  the  Pacific  coast. 

Grand  Coulee  Dam  on  the  Columbia  River 
in  Washington  will  make  possible  the  irriga- 
tion of  1,200,000  acres  of  land,  and  thus  pro- 
vide opportunities  for  new  homes  and  new 
communities  in  the  Columbia  Basin  area,  and 
the  Central  Valley  project  in  California,  with 
its  two  mighty  dams,  Shasta  and  Friant,  will 
revive  approximately  2,000,000  acres  of  culti- 
vated land  by  providing  a  supplemental 
supply  of  water. 

With  Congressman  John  H.  Tolan  of  Cali- 
fornia as  chairman,  this  committee  was  ap- 
pointed to  investigate  the  causes  for  the 
migration  of  destitute  citizens  from  the  Great 
Plains  and  other  sections.  With  meetings  in 
San  Francisco  and  Los  Angeles  the  committee 
concluded  a  series  of  hearings  in  the  West. 
The  pressure  on  the  populations  of  the  far 
Western  States,  particularly  California,  by 
the  influx  of  migrants  is  of  serious  concern 
to  those  States  and  to  the  Nation  as  a  whole. 

Coltimhia  Basin  Project 

Dr.  E.  N.  Torbert,  field  coordinator  of  set- 
tlement investigations  on  the  Columbia  Basin 
project,  outlined  the  opportunities  in  that 
area  for  settlement  of  migrants,  and  stated 
that  under  present  plans  the  first  land  in 
this  project  will  be  available  for  settlement 
in  1944. 

Discussing  the  comprehensive  studies  in 
progress.  Dr.  Torbert  said  that  the  Bureau 
of  Reclamation  has  the  cooperation  of  the 
Department  of  Agriculture  and  other  Federal 
and  State  agencies.  Particular  attention  has 
been  given  to  the  best  metliod  of  establisliing 
control  over  privately  owned  land  in  order 
to  aid  in  the  settlement  of  worthy  farmers 
who  have  been  forced  off  their  land  by 
drought.  Protection  for  prospective  settlers 
is  afforded  through  the  antispeculation  act  of 
1937,  which  limits  to  40  acres,  tracts  In  indi- 
vidual ownership  that  may  receive  water,  and 
assures  settlers  of  opportunities  to  secure  land 
at  nonspeculative  prices. 


Dr.  Torbert  further  said  that  the  primary 
objective  of  the  studies  is  to  establish  condi- 
tions that  will  enable  a  settler,  by  his  own 
efforts,  to  succeed.  Where  needy  migrants 
are  involved,  consideration  has  been  given  to 
ways  and  means  of  providing  financial  and 
other  assistance. 

The  construction  program  of  the  irrigation 
features  of  the  Columbia  Basin  project  is 
scheduled  to  absorb  skilled  labor  now  em- 
ployed on  Grand  Coulee  Dam,  nearing  com- 
pletion. The  schedule  provides  for  making 
available  for  settlement  annually  50  to  70 
thousand  acres  of  land  beginning  4  years 
hence. 

Revenue  from  the  sale  of  electric  power, 
production  of  which  will  begin  from  two  small 
units  in  December,  will  pay  a  substantial  part 
of  the  irrigation  costs,  it  is  anticipated. 

Dr.  Torbert  estimated  that  about  30,000 
families  can  ultimately  be  accommodated  on 
the  land  with  employment  for  twice  that  num- 
ber in  towns  and  villages  when  full  develop- 
ment is  accomplished.  Surveys  are  now  go- 
ing forward  looking  to  classification  and  ap- 
praisal of  land.  These,  with  the  studies  of 
social  and  economic  problems,  should  be  com- 
pleted about  2  years  prior  to  the  time  the  first 
land  is  available  for  settlement,  Dr.  Torbert 
explained,  thus  affording  opportunity  for 
guiding  the  location  of  settlers. 

Central  Valley  Project 

Walker  R.  Young,  supervising  engineei', 
pointed  to  a  30  percent  increase  in  the  past 
decade  in  the  population  in  the  area  to  be 
served  by  the  Central  Valley  project  in  con- 
nection with  an  explanation  of  the  objec- 
tives of  this  California  undertaking.  Since 
1930,  the  population  of  this  area  has  been 
augmented  by  287,000,  made  up  principally 
of  families  who  have  fled  drought  areas  and 
increasing  to  1,249,000  the  number  of  persons 
on  farms  and  In  urban  areas  largely  de- 
pendent on  rehabilitation  of  the  water  supply. 

Mr.  Young,  who  was  formerly  in  charge  of 
the  construction  of  Boulder  Dam,  told  the 
committee  the  Central  Valley  project  is  de- 
signed primarily  to  insure  stabilization  of 
agricultural  products,  representing  an  invest- 
ment of  $2,000,000,000.  The  area  is  about 
two-thirds  of  the  irrigated  acreage  in  the 
Central  Valley.  More  than  50,000  acres  have 
already  been  abandoned;  400,000  acres  in  the 


San  Joaquin  Valley  are  threatened,  while 
another  400,000  acres  of  rich  delta  lands  are 
menaced  by  intrusion  of  salt  water  from  San 
Francisco  Bay.  Still  other  areas  are  fre- 
quently inundated  by  floods  in  the  Sacra- 
mento River  which  cause  great  damage. 

Supplemental  water  for  irrigation  through 
diversion  of  surplus  Sacramento  River  water 
to  the  San  Joaquin  Valley  Is  a  major  ob- 
jective of  the  Central  Valley  project.  Other 
features  include  improvement  of  navigation, 
flood  protection,  salinity  control,  improved  in- 
dustrial and  domestic  supplies  and  electric- 
power  development.  Incidentally,  It  will 
bring  into  production  about  175,000  acres  of 
new  land,  which  will  be  available  for  settle- 
ment. Power  sales  will  pay  a  large  part  of 
the  costs  of  the  entire  project. 

On  the  farms  the  project  will  serve  are 
now  312,000  persons  with  more  than  three 
times  that  number  In  the  cities  and  towns — 
the  equivalent  of  300,000  families.  Only  a 
few  of  the  70,000  families  from  the  drought 
or  other  areas  who  have  migrated  into  the 
valleys  since  1930,  were  able  to  find  Irrigated 
land  on  which  to  settle.  As  a  result,  they 
have  been  forced  to  depend  on  seasonal  ag- 
ricultural employment  or  have  relied  almost 
wholly  on  relief. 

Mr.  Young  quoted  E.  P.  Goodrich  and 
C.  V.  Davis,  of  the  American  Society  of 
Civil  Engineers,  as  stressing  the  suitability 
of  the  area  for  combined  industrial  and  ag- 
ricultural development  with  the  assurance  of 
a  water  supply  from  the  Central  Valley 
project. 

Dr.  Ray  Lyman  Wilbur,  president  of  Stan- 
ford University,  was  quoted  as  predicting 
that  the  regulated  water  supply  of  the  Central 
Valley  will  "increase  our  population  by  sev- 
eral millions." 

The  present  construction  program  schedules 
the  Central  Valley  project  for  completion  in 
1946.  Both  Mr.  Young  and  Dr.  Torbert  em- 
phasized that  the  progress  of  the  project  is 
dependent  on  future  appropriations  from 
Congress. 

H.  H.Johnson  Assumes  New 
Duties 

H.  H.  JOHNSON,  formerly  superintendent  of 
the  Milk  River  project,  Montana,  has  been 
assigned  to  the  position  of  field  supervisor  of 
projects  in  Montana  and  northern  Wyoming. 


The  Reclamation  Era,  October  1940         {  299  } 


CONTENTS 


THE  RECLAMATION  ERA    •    OCTOBER  1940 


Secretary  Iclces"  Message  to  National  Reclamation  Asso- 
ciation        Inside  front  cover 

Convention  of  National  Reclamation  Association    .  277 

Highlights  of  the  address  of  Commissioner  Page  at  NRA    .  277 

Excerpts  from  address  of  Frederic  L.  Kirgis  at  NRA  278 

Booklets  issued  by  the  Northwest  Regional  Council  279 

Mexican  officials  visit  Washington  Office  of  Bureau  of 

Reclamation 279 

Airports  serving  Federal  Reclamation  projects    ....  280 

Ma*  A.  Schnurr 

Central  Valley  milestones 285 

Articles  on  irrigation  and  related  subjects 286 

Walter  I.  Swanton 

Marshall  Ford  Dam  starts  work 287 


Col.  Alexander  McD.  Brooks  dies 2-" 

Temperature  control   of  concrete   mixing  water  in   the 

Imperial  Valley J-  R-  Laurenci  I 

Earthfill  construction,  Green  Mountain  Dam,  Colorado- 
Big  Thompson  project,  Colorado  .    K.  B.  Ward  2 

Eden  project,  Wyoming,  approved  for  construction  2 

Notes  for  contractors 2vl 

Walter  I.  Swanton  retires 292 

John  F.  Sikes  reports  for  naval  duty 292 

Origin  of  names  of  projects  and  project  features  in  Rec- 
lamation territory  (Shoshone,  Rio  Grande,  Klamath, 

Riverton,  and  Orland  projects) 294 

Columbia  Basin  (Washington)  and  Central  Valley  (Cali- 
fornia) projects  to  provide  many  homes 299 

H.  H.Johnson  assumes  new  duties 299 


CUT  ALONG  THIS  LINE 


(Date). 


CoMMISSIONBK, 

Burtau  of  Reclamation, 

Washington,  D.  C. 

Sn:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  Thb  Reclamation  Era. 
Very  truly  vourt, 


October  1940. 


I  Do  not  nnd  lUmiM.  rhn-k  or  nxHMjr  otdw  ibooM  b* 
diawa  to  Um  tntmua  <A  tim  t'Dtlnl  8ial«  ud  locw»ri»«d 
to  tiM  Bonwi  of  HwlonMlloD. 

Non.-M eaou  pooul  ttatwt •twaU  b* MfaM far  tanl|s 
MbMrtptlom. 


(Name) . . 
(Address) , 


{500}         The  Rtclamalhn  Era,  October  1940 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


John  C  Page,  Commissioner 


HAROLD  L.  ICKES.  SECRETARY  OF  THE  INTERIOR 

Harry  W.  Bashore,  Assistant  Commissiooer 


J.Kennard  Cheadle, Chief  Counsel  and  AssistanttoCoinmissioner;HowardR.Stinson, Assistant  Chief  Counsel:  Miss  Mae  A.  Schnurr,  Chief,  Division  of  Public  Relations;  George  O.  San- 
ford,  General  Sui>ervisor  of  Operation  and  Maintenance;  L.  H.  Mitchell,  Irrigation  Adviser,  Wesley  R.  Nelson,  Chief,  Engineering  Division:  P.  I.  Taylor,  Assistant  Chief,  A.  R.  QoIz6, 
Supervising  Engineer,  C.  C.  C.  Divi.'iion;  W.  E.  Warne,  Director  of  Information;  William  F.  Kubach,  Chief  Accountant;  Charles  N,  McCullocb,  Chief  Clerk.  Jesse  W,  Myer,  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner  - 

Denver,  Colo.,  United  States  Customhouse 

S  O.  Harper,  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eug.;  L.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B.  Keener,  Senior  Engineer,  Dams: 
H.R.  McBimey,  Senior  Engineer,  Canals;  E.B.Debler,  Hydraulic  Eng.;  I.E.  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel;  L.  R.  Smith,  Chief  Clerk; 
Vem  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


ProiBot 


All-AroericaD  CanaL. 

AltUB 

Belle  Fourche 

Boise 

Bouldftr  Canyoa  1... . 

Buffalo  Rapids --. 

Buford-Trenton ---■ 

Carlsbad 

Central  Valley 

Shasta  Dam -. 

Friant  division ..__._---. 

Delta  division 

Colorado>BiK  Thomiwon 

Colorado  Hiver , 

Columbia  Basin 

Deschutes 

GUa 

Grand  Valley . 

Humboldt 

Kendrick 

Klamath  ...._, _--__...-- 

Milk  River - 

Minidoka --- 

Minidoka  Power  Plant 

Mirage  Flats 

Moon  I>ake 

North  I'latte --- 

OKden  Hiver 

Orland 

Owyhee -.___------. 

Parker  Dam  Power 

Pine  River. ___-._.--..- ---- 

Provo  River. ____.._.-...-.■ 

Rapid  Valley 

Rio  Grande 

Elephant  Butte  Power  Plant. 

Riverton 

Shoshone 

Heart  Mountain  division 

Sun  River 

Truckee  River  Storage 

Tucumcari 

Umatilla  (McKay  Dam) 

Uncompahere:   Repairs  to  canals. 

Upper  Snake  River  Storage  S 

Vale 

Yakima . 

Roza  division 

Yuma . 


Yuma,  Apis 

Altus.  Oklft 

Newell.  8.  Dak 

Boise,  Idaho . 

Boulder  City.  Nev 

Glendive.  Mont 

Williaton.  N.  Dak 

Carlsbad,  N.  Mex 

Saoramento,  Calif--..-.. 

Redding.  Calif-. 

Friant,  Calif 

Antioch,  Calif 

Estes  Park,  Colo 

Austin,  Tex 

Coulee  Dam.  Wash 

Bend,  Ores 

Yuma,  Ari» 

Grand  Junction,  Colo 

Reno,  Nev 

Casper,  Wyo 

Klamath  Falls.  Oreg 

Malta,  Mont 

Burley,  Idaho 

Rupert.  Idaho 

Hemingford,  Nebr -. 

Provo.  Utah 

Guernsey.  Wyo . 

Provo.  Utah 

OrUnd,  Calif 

Boise,  Idaho .-- 

Parker  Dam.  Calif 

Vallecito,  Colo...... . 

Provo,  Utah 

Rapid  City.  S.  Dak 

El  Paso,  Tex 

Elephant  Butte,  N.  Mez. 

Riverton.  Wyo 

Powell,  Wyo 

Cody,  Wyo-- - 

Fairfield,  Mont 

Reno,  Nev 

Tucumcari,  N.  Mex 

Pendleton,  Ores 

Montrose.  Colo -. 

Ashton,  Idaho 

Vale.  Oreg - 

Yakima,  Wash _. 

Yakima,  Wash 

Yuma.  Ari» 


Official  in  charge 


Name 


Leo  J.  Foster ,-__ 

Russell  S.  Lieurance 

F.  C.  Youngblutt 

R.J.  Newell 

Irving  C,  Harris 

Paul  A.  Jones 

Parley  R.  Neeley 

L.  E.  Foster 

W.  R.  Young 

Ralph  Lowry 

R.  B.  Williams 

Oscar  G.  Boden 

Porter  J,  Preston 

Ernest  A.  Moritz 

F.  A.  Banks -.. 

D.  S.  Stuver- 

Leo  J.  Foster 

W.  J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden 

Harold  W.  Genger 

Stanley  R.  Marean 

S.  A.  McWilliains 

Denton  J.  Paul 

E.  O.  Larson 

C.  F.  Gleason 

E.  O.  Larson 

D.  L,  Carmody 

R.J.  NeweU 

E.  C.  Koppen 

Charles  A.  Burns . 

E.  O.  Larson 

Horace  V.  Hubbell 

L.  R.  Fiock- 

C.  O.  Dale 

H.  D.  Comstock 

L.J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker 

Floyd  M,  Spencer 

Harold  W.  Mutch 

C.  L.  Tice 

Herman  R.  Elliott 

I.  Donald  Jerman 

C.  C.  Ketchum 

J.  S.  Moore 

Charles  E.  Crownover 

C.  B.  Elliott.- 


Title 


Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer 

Director  of  power.  _  . 

Construction  engineer-... 

Resident  engineer 

Superintendent 

Supervising  engineer 

Construction  engineer 

Con^ruction  engineer 

Construction  engineer 

Supervising  eugineer 

Construction  engineer.... 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  3 

Construction  engineer  J — 

Superintendent...-.-.. 

Superintendent 

Superintendent 

Resident  engineer........ 

Construction  engineer 

Construction  engineer 

Superintendent  of  power. . 
Constmotion  engineer..... 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Actina:  resident  engineer.. 

Superintendent 

Superintendent  *.- 

Construction  engineer 

Superintendent 

Construction  engineer  2 

Resident  engineer , , 

Reservoir  superintendent. 

Construction  engineer  2 

Construction  engineer  ! 

Superintendent 

Superintendent .  _ . 

Construction  engineer 

Superintendent..- . 


J.  C.  ThrailkiU,. 
Edgar  A.  Peek-. 


Robert  B.  Smith 

Gail  H.  Baird , 

Edwin  M.  Bean 

Robert  L.  Newman.. 

E.  W.  Shepard 

E.R.Mills 


C,  M.  Yoyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson- 

J.  C.  ThrailkiU 

Emil  T.  Ficenec 


George  W,  Lyle. 

W.  I.  Tingley 

E.  E.  Chabot 

G.  C.  Patterson, 


Francis  J.  Farrell 

A.  T.  Stimpfig 

Francis  J.  Farrell 

W.  I>.  Funk 

Robert  B.  Smith 

George  B,  Snow 

Frank  E.  Gawn 

Jon.  P.  Siebeneicher.. 

Francn  J.  Farrell 

H.  H.  Berryhill 

H.  H.  Berryhill 

C.  B.  Wentzel- , 

L.J.  Windle  S 

L.J.  Windle  > 


Charles  L.  Harris-. 


Ewalt  P.  Anderson  .  .  - 
Emmanuel  V,  Hillius. 


Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport. 


District  counsel 


Name 


R.J. 
H.J. 
W.J 
B.  E, 
R.J. 
W.J 
W.J, 
H.J. 
R.J. 
R.J. 
R.J. 
R.J. 
J.  R. 
H.J. 
B.  E. 
B.  E. 
R.J. 
J.  R. 
J.  R. 
W.J. 
B.  E. 
W.J. 
B.  E. 
B  E. 
W.J. 
J.  R. 
W.J. 
J.  R. 
R.J. 
B.E. 
U.J. 
J.  R. 
J.  R. 
W.J. 
H.J. 
H.J. 
W.J. 
W.J. 
W.J. 
W.J. 
J.  R. 
H.J. 
B.E. 
J.  R. 
B.E. 
B.E. 
B.E. 
B.E. 
R.J 


Coffey 

S.  Dovries 

.  Burke.  . 

,  Stoutemyer., 

Coffey 

.  Burke 

Burke 

S.  Devries 

Coffey 

Coffey 

Coffey 

Coffey 

Alexander 

S.  Devries... 
Stoutemyer., 
Stoutemyer.. 

Coffey 

Alexander 

Alexander... 

Burke 

Stoutemyer., 

Burke 

Stoutemyer,- 
Stoutemyer.. 

Burke 

Alexander-.. 

Burke 

Alexander... 

Coffey 

Stoutemyer.. 

Coffey 

Alexander. __ 
Alexander-  .. 

Burke . 

S.  Devries 

S.  Devries.-. 

.  Burke 

Burke _-- 

,  Burke 

Burke 

Alexander.. - 

S.  Devries 

Stoutemyer-. 
Alexander-  .  . 
Stoutemyer.. 
Stoutemyer.. 
Stoutemyer.. 

Stoutemyer 

Coffey 


Address 


Los  Angeles.  Calif. 
El  Paso,  Tex. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings,  Mont. 
EI  Paao,  Tex. 
Loa  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah. 
El  Paso,  Tex. 
Portland,  Oreg. 
Portland,  Oreg. 
Loa  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City,  Utah. 
Billings,  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portland.  Oreg. 
Portland,  Oreg. 
Billings.  Mont. 
Salt  Lake  City,  Uuh 
Billings,  Mont. 
Salt  Lake  City,  Utah. 
Los  Angeles,  Calif. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt  T^ake  City,  Utah. 
Salt  Lake  City,  Uuh. 
Billings.  Mont. 
El  Paso.  Tex. 
El  Paso.  Tex. 
Billings.  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Salt  Lake  City,  Utah. 
El  Paso,  Tex. 
Portland,  Oreg. 
Salt  Lake  City,  Utah. 
Portland.  Oreg. 
Portland,  Oreg. 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 


1  Boulder  Dam  and  Power  Plant.  ^  Acting.  3  Island  Park  and  Grassy'  Lake  Dams. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Organisation 

Office 

Operating  official 

Secretary 

Project 

Name 

Title 

Name 

Address 

Lower  Powder  River  irrigation  district. -..--- 

A.Oliver. 

President 

Marion  Hewlett 

Keating. 

Q.  R.  Walsh 

Elsie  W.  Oliva   .      

Wm.  H.  Tuller 

Boise  1                                        _     . 

Chas.  W.  Holmes 

L.  M.  Watson 

Harold  H.  Hureh 

Ralph  P.  Scheffer 

Huntington. 

Frenchtown.  Mont 

Tom  Sheffer 

Grand  Valley,  Orchard  Mesa  3_ 

Grand  Junction.  Colo 

C.J.  McCormick 

C.  H.  Jones. , 

Pershing  County  water  conservation  district. - 

Roy  F.  Meffley 

E.  E.  Lewis 

fl.  S.  Elliott 

Logan,  Utah 

H.Smith  Richards 

Harry  C.  Parker 

Ix>gan. 

President 

Sidney. 

Milk  River:  Chinook  division  * 

L.V.Bogy 

C.  A.Watkins 

President 

H.  M.  Montgomery 

R.  L.  Barton 

Thos.  M.  Everett 

Harlem 

C.J.  Wurth 

J.  F.  Sharpies 

Rupert. 
Burley. 
Gooding. 

Hugh  L.  Crawford          .... 

Frank  O.  Redfield 

Amer   Falls  Resorv    Dist.  No   2 

S.  T.  Baer 

H.J.  Alired 

Newlands  3                                            

W.  H.  Wallace _ 

H.  W.  Emergy 

Fallon 

North  Platte:  Interstate  division  *  — 

Mitchell    Nebr 

T.  W.  Parry 

Flora  K.  Schroeder 

Mitchell . 

Gering-Fort  Laramie  irrigation  district 

Gering    Nebr 

W.  O.  Fleenor 

Gering. 
Torrington 
Bridgeport 
Ogden. 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Wm.  P.  Stephens 

Nelson  D.  Thorp 

Ogden  River  W.  U.  A 

David  A.  Scott 

Ephraim. 
Spring  City 
Powell 

James  W.  Blain 

Powell    Wyo 

Paul  Nelson 

Irrigation  superintendent. 

R.  J.  Sohwendiman 

F.  A.  Baker 

Leo  F.  Clark  .     .- 

Stanfield. 

8.  W.  Grotegut                . 

President 

E.  G.  Breeze 

Fort  Shaw,  Mont 

C.  L.  Bailey 

C.L.Bailey - 

Manager 

H.P.  Wangen 

Hermtston  irrigation  district-. -_._._-. ---.-. 

Weet  division  1 

A.  C.  Houghton        

A.  C.  Houghton 

Uncompahgre  Valley  W.  U.  A 

Jesse  R.  Thompson 

H.  D.  Galloway     

St.  Anthony.  Idaho 

John  T.White 

St.  Anthony. 
Ogden.           , 

Yakima   Kittitas  division  1        .-     - 

Ellensburg.  Wash 

Q.  G.  Hughes             

G.  L.  Sterling 

t  B.  E.  Stoutemyer,  district  counsel.  Portland,  Oreg. 
>  R.  J,  Coffey,  district  counsel,  Loa  Angeles,  Calif. 


>  J.  R.  Alexander,  district  counsel.  Salt  I^ake  City,  Utah. 
4  W.  J.  Burke,  district  counsel,  Billings,  Mont. 
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Sallie  a,  B.  Coe,  Editor. 


If,*- 


im 


RECLAMATION  ERA 


NOVEMBER  1940 


President  Roosevelt  Greets 
National  Reclamation  Association 

Convention 


TO  a  very  serious  minded  convention  of  reclamationists  from  17  Western 
States  which  convened  in  Great  Falls,  Mont.,  September  24-26,  President 
Roosevelt  sent  the  following  message: 

"It  is  with  pleasure  that  on  the  occasion  of  the  ninth  annual  convention 
of  the  National  Reclamation  Association  I  again  send  greetings  to  those 
western  leaders  who  are  interested  in  the  promotion  of  sound  programs  for 
water  and  land  Conservation. 

"In  grave  times  it  is  important  that  we  do  not  permit  our  attention  to  be 
distracted  from  our  long-range  plans  for  a  better  America.  It  is  important 
that,  consistent  with  the  efforts  that  must  be  made  for  national  defense,  we 
do  not  permit  the  disruption  of  work  essential  to  those  long-range  plans. 
Conservation  of  our  resources  is  a  part  of  that  program.  The  United  States 
in  another  day  will  be  stronger  because  of  such  conservation  works  as 
Grand  Coulee  Dam  and  its  counterparts  on  numerous  smaller  streams, 
stronger  because  of  the  power  that  will  flow  from  them,  stronger  because 
of  the  stable  homes  which  will  be  founded  on  the  land  they  will  irrigate, 
and  stronger  because  of  the  great  new  wealth  that  they  will  create.  We 
must  conserve,  guard  ourselves  today,  and  continue  to  build  for  tomorrow." 
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National  Reclamation  Association  Convention 


A  LARGE  and  enthusiastic  group  of  reclama- 
lioiiists  from  17  Western  States  gathered  at 
I'.rrat  F'alls,  Mont.,  September  24  for  a  3-day 
SI  ssion  devoted  to  their  interests. 

Tlie  appreciation  by  the  group  of  their 
1  resident,  O.  S.  Warden,  was  expressed  in 
Ills  unanimous  election  for  a  sixth  term  as 
president  of  the  association,  and  further  ex- 
pression was  given  to  this  sentiment  by  the 
surprise  presentation  of  a  plaque.  The  pre- 
sentation was  made  by  Robert  W.  Sawyer. 
It  is  elaborately  printed  and  framed  and  is 
signed  by  Governor  Ayers  of  Montana,  asso- 
ciation directors,  and  Secretary-Manager 
Ilagie.     It  reads: 

"A  testimonial  of  appreciation  presented  to 
Oliver  Sherman  Warden  by  the  17  States  of 
the  National  Reclamation  Association  assem- 
bled in  annual  convention  on  this  24th  daj 
of  September  in  the  year  1940. 

"True  pioneer  of  Montana  and  western 
America ;  substantial,  unselfish  servant  of 
pul)Iic  good  in  community  and  nation  through 
more  I  ban  half  a  century;  unfalteringly 
courageous  thinker  and  niolder  of  public 
thought ;  aggressive  advocate  of  improved 
higliway  and  aviation  facilities;  persevering 
protagonist  of  water  conservation  as  a 
sound  policy,  virile,  indefatigable  force  for 
reclamation  as  a  national  betterment ;  wise, 
foresighted,  tactful  counselor  and  leader; 
five-time  president  of  the  National  Reclama- 
tion Association — ■ 

"In  recognition  of  these  first  five  epoch- 
making  years  of  service,  this  grateful 
acknowledgment,  as  a  sincere  personal  tribute 
from  innumerable  friends  in  17  States,  is 
herewith  tendered  with  respectful  affection  to 
Oliver   Sherman  Warden." 

Others  reelected  by  acclamation  were  Ora 
Bundy,  Ogden,  Utah,  first  vice  president ; 
Robert  W.  Sawyer,  Bend,  Oreg.,  second  vice 
president;  and  J.  A.  Ford.  S|iokane,  Wash., 
treasurer.  Tlie  directors  of  the  association, 
n.„de  up  of  one  member  from  each  of  the  17 
States  having  membership  in  the  association, 
unanimously  reelected  Floyd  O.  Hagie,  sec- 
retary-manager. 

ATiollier  highlight  of  the  convention  was 
the  honor  paid  to  three  "grand  old  men"  of 
reclamation,  E.  F.  Blaine,  83,  of  Grandview, 
Wash.;  I.  D.  O'Donnell,  80,  of  Billings, 
Mont.;  and  R.  E.  Shepherd,  80,  of  Jerome, 
Idaho.  All  three  men  started  in  irrigation 
before    the    Reclamation    law    of    1902    was 


passed.  Mr.  Blaine  has  been  a  constant  dele- 
gate to  irrigation  and  reclamation  meetings 
all  over  the  West  ever  since  he  attended  his 
first  one  in  Colorado  Springs  in  1903  or  1904, 
and  he  has  devoted  his  entire  adult  life  to 
the  promotion  of  western  irrigation.  Mr. 
O'Donnell  began  irrigating  In  1882,  helped 
found  the  National  Irrigation  Association  in 
the  nineties,  and  aided  for  10  years  to  secure 
the  enactment  of  the  Reclamation  law.  He, 
like  Mr.  Blaine,  is  an  ardent  "conventionist," 
having  attended  every  convention  of  the  Fed- 
eral Irrigation  Congress  for  48  years.  Mr. 
Shepherd  is  chairman  of  the  board  of  direc- 
tors of  the  North  Side  Twin  Falls  project 
near  Jerome.  He  is  a  former  Montanan  and 
began  his  career  in  the  cattle  business  there. 
His  active  interest  in  reclamation  began  in 
1896  when,  with  the  help  of  professors  at 
Bozeman,  Mont.,  he  planned  the  first  irriga- 
tion ditches  for  the  Flying  U  Ranch. 

Phoenix,  Ariz.,  was  selected  by  the  conven- 
tion as  the  1941  convention  city. 

Seventeen  resolutions  adopted  are  digested 
as  follows: 

No.  1. — Resolved  hy  this  association,  That 
the  Congress  of  the  United  States  is  urged  to 
provide  through  proper  legislation  for  the 
progressive,  orderly  expansion  of  the  pro- 
duction of  beet  sugar  within  the  United 
States  and  to  maintain  the  beet  sugar  in- 
dustry on  a  reasonable  income  basis  by  quota 
regulations  and  adequate  tariffs  on  foreign 
sugar. 

No.  2. — Resolved,  That  this  association  rec- 
ommends that  authorizations  for  projects  be 
not  further  delayed  during  the  present  emer- 
gency where  the  immediate  security  of  estab- 
lished agricultural  conununities  may  be  In- 
volved and  where  local  participation  in  the 
costs  thereof  is  assured. 

No.  3. — Whereas  the  economic  life  of  the 
people  depends  largely  upon  available  and 
usable  water  resources,  and  the  reclamation 
policy  is  based  on  the  multiple  use  of  our 
water  resources,  for  irrigation,  flood  control, 
power,  grazing,  domestic  and  industrial  water 
supplies,  and  the  abaten>ent  of  stream  pollu- 
tion, and 

Whereas  no  dams  or  reservoirs  for  the 
storage  of  water  can  be  constructed  in  any 
national  park,  and  the  enormous  increase  in 
national  parks,  and  national  park  areas,  par- 
ticularly in  the  public  land  States,  constitutes 
a  direct  threat  to  the  economic  life  of  our 


people,  not  only  in  respect  to  water  resources, 
but  also  as  to  the  use  of  such  areas  for  for- 
estry, mining,  grazing,  wild  life,  and  high- 
ways :   Now,  therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  opposes  the  creation  of  any  new 
national  parks,  monuments,  or  recreation 
areas,  or  additions  to  those  now  existing, 
except  with  the  consent  of  the  legislatures  of 
the  States  concerned ;  and,  further,  it  opposes 
the,  enactment  of  H.  R.  9351,  or  any  other 
measure  which  would  authorize  the  President 
of  the  United  States,  in  his  discretion,  to 
transfer  by  Executive  order  virtually  any  or 
all  of  the  unreserved  or  unappropriated  lands 
to  national  park  status,  thereby  prohibiting 
the  use  of  such  areas  for  water,  timber, 
minerals,  grazing  or  highway  purposes,  and 
locking  up  the  areas  exclusively  for  recrea- 
tion, educational,  and  inspirational  purposes. 

No.  4. — Whereas  the  National  Reclamation 
Association  at  its  eighth  annual  convention  in 
IJenver,  Colo.,  in  November  19.39,  called  atten- 
tion to  the  handicaps  under  which  the  Bureau 
of  Reclamation  operates  through  limitations 
on  appropriations  that  may  be  expended  in 
the  District  of  Columbia,  and  since  this  un- 
satisfactory condition  has  not  been  remedied: 
Therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  reaffirms  the  position  taken  in  the 
resolution  referred  to  and  urges  prompt  action 
to  the  end  that  restrictions  on  appropriations 
for  personnel  services  in  the  District  of  Colum- 
bia shall  be  removed  so  that  there  shall  be 
suflicient  flexibility  in  the  office  of  the  Com- 
missioner of  Reclamation  to  enable  it  to  dis- 
charge promptly  the  additional  administrative 
duties  imposed  by  recent  legislation. 

No.  5. — Whereas  Federal  Reclamation, 
through  its  incidental  activities  such  as  power 
production,  paves  the  way  for  advantageously 
processing  minerals  of  the  West  that  are  vital 
to  the  national  defense  for  which  the  conn- 
try  has  depended  upon  foreign  sources,  and 
for  the  operation  of  essential  industries ;  and 

Whereas  agricultural  production  tlirough 
reclamation  assures  the  nation  of  adequate 
food  supplies,  including  such  commodities  as 
sugar  and  wool  for  which  the  country  has 
been  largely  dependent  on  ocean  transporta- 
tion ;  and 

Whereas     *     *    *•  Therefore,  be  it 

Resolved,  That  the  National  Reclamation 
A.ssociation    reiterates   its   position   that   the 
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rigorong  promotion  and  support  of  nationnl 
recUimation  is  necessary  for  the  accomplisli- 
ment  of  a  complete  and  coordinated  program 
of  national  defense. 

No.  0. — Wlicrens  in  response  to  Resolution 
N'a  3  adopted  at  the  eighth  niinuni  convention 
of  this  association  in  Denver,  Colo.,  in  Novem- 
ber 1939,  some  progress  has  been  made  in 
providing  personnel  for  the  purpose  of  ad- 
vising and  instructing  settlers  regarding  irri- 
gation practices ;  and 

Whereas,  with  the  transfer  to  the  Depart- 
ment  of  the  Interior  of  certain  soli  conserva- 
tion duties,  there  will  be  further  responsibility 
on  the  Bureau  of  Ucolamation  with  respect 
to  conditions  on  reclamation  projects :  There- 
fore, be  it 

Rctiolvcd,  That  the  National  Ri-clnniation 
Association  recommends  to  the  Bureau  of 
Reclamation  that  the  staff  of  irrigation  or 
reclamation  advisers  be  expanded  to  cover  all 
projects  under  Its  Jurisdiction  and  that  the 
Bureau  of  Reclamation  seek  the  active  cooper- 
ation of  other  Federal  agencies  and  of  State 
colleges  of  agriculture,  experiment  stations, 
and  other  State  and  local  agencies  In  meeting 
problems  incident  to  soil  and  water  conserva- 
tion practices. 

No.  7.— Whereas  within  the  Western  States, 
many  small  reservoirs  may  be  constructed 
under  the  Case-Wheeler  Act ;  and 

Whereas  said  act  contemplates  the  use  of 
W.P.A.,  C.C.C,  and  other  labor  In  the  con- 
struction of  such  projects;  and 

Whereas  the  raising  of  farm  products,  cat- 


tle, sheep,  wool,  grain,  fruits,  and  food  sup- 
plies is  vitally  essential  in  the  interest  of 
national  defense;  and 

Wliereas  because  of  increased  uses  of 
W.P.A.  labor  in  connection  with  various  Gov- 
ernment construction  work  there  is  a  marked 
dpflciency  in  the  number  of  men  available  for 
work  under  W.P.A.,  and 

Whereas  there  is  much  C.C.C.  labor  that  is 
not  being  devoted  to  purposes  of  value  in 
the  Nation's  preparedness  program:  Now, 
therefore,  be  It 

RcKOlred,  Tliat  the  projier  governmental 
agencies  be  urged  to  establish  camps  and  to 
authorize  the  use  of  C.C.C.  enrollees  in  the 
work  of  construction  of  diinis  and  otherwise 
to  assist  in  the  development  and  construction 
of  such  reservoirs. 

No.  8. — Whereas  the  1940  census  reports 
show  the  disastrous  effects  of  continued 
drought  on  the  economy  of  the  Gn»at  Plains 
and  other  areas  with  conseqiient  dis^lodgment 
of  thousands  of  rural  and  nonagrlcultural 
families  and  heavy  losses  in  population  In 
areas  without  water  conservation  facilities; 
and 

Whereas  these  reports  reflect  the  impact  of 
the  migration  westward  of  more  than  125.000 
destitute  families ;  and 

Whereas  conditions  incident  to  the  drought 
and  the  migration  of  destitute  families  and 
the  lack  of  presently  available  irrigated  lands 
of  the  West  upon  which  to  settle  the  newly 
arrived  families  have  resulted  in  raising  Fed- 
eral relief  expenditures  in  the  17  States  of 
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the  West  in   the  last  7  years  to  more  tliau 
2^  billion  dollars;  and 

Whereas  the  Weather  Bureau  and  other  olli- 
cial  reports  show  the  drought  has  not  been 
broken   and   that   westward   migrations   ; 
continuing;  and 

Whereas  completion  of  the  Federal  Rtn^la- 
mation  program  as  now  authorized  with  reim- 
bursable funds  and  its  expansion  to  meet 
critical  situations  in  the  Great  Plains  and 
elsewhere  will  require  in  10  years  an  amount 
less  than  one-fourth  of  the  Federal  relief 
expenditures  in  these  States:  Therefore  Im-  ii 

ItcKolrcd,  That  the  National  Reclamation 
Association  in  its  ninth  annual  convention 
urgently  recommends: 

1.  That  in  order  to  anchor  rural  and  ii'  i 
iigriculturai  families  in  their  present  1' 
lions  in  the  Great  Plains  and  other  areas  ai,„ 
to  reduce  the  necessity  for  further  niijrra- 
tions,  the  Case- Wheeler  Act  (Public  :«t8,  7tilh 
Cong.,  1st  Sess.)  be  implemented  with  an  an- 
nual appropriation  of  reimbursable  funds  of 
$10,000,000,  to  be  supplemented  by  labor  and 
materials  from  C.C.C.  caniiis  and  other  Fed- 
eral agencies.  Including  direct  and  indirect 
relief  agencies,  for  the  construction  of  water 
consen-atlon  projects. 

2.  That  In  order  to  provide  irrigated  land 
promptly  for  migrant  farm  families  and  io 
stabilize  established  communities  threatened 
by  inadequate  water  supplies  and  the  contin- 
ual loss  of  population  the  current  reclamation 
program  be  provided  with  appropriations  of 
reinibiirsuble  funds  at  a  rate  of  approximately 
?7.">.00t),000  a  year. 

3.  That  in  order  that  there  may  be  mmiH- 
able  to  the  Federal  Government  and  the  arid 
and  senilarld  land  States  a  complete  inventory 
of  unused  water  supplies  and  Information  n- 
to  ways  and  means  by  which  tliey  may  ' 
utilized  for  the  national  benefit,  the  Bui 

of  Reclamation  shall  be  provided  with  not 
Ihtin  $1,000,000  annually  for  investigatlon.- 

Nii.  !». — Whereas,  the  forest  lands  ser\'e  fun- 
damentally as  Nature's  reservoir,  helpluB  to 
regulate  streams,  reducing  damaging  fl< 
:nid   erosion,   8u.'<taininK   underground    w;i  . 
supplies,  and  contributing  Immeasurably   in 
western  Reclamation;  and 

Whereas  due  to  lack  of  ftinds  in  the  faci'  I'f 
rapidly  esiuinding  duties  the  Forest  Ser\ 
finds  It  imiHisstblo  to  fully  administer 
areas  now  under  its  dirt^-tion,  particularly 
with  reference  to  Are  control,  disease  control, 
range  improvements,  reforestation,  anil  oili^  r 
activities  relute<l  to  water  cons«'rvation :  Mini 

Whereas  in  the  opinion  of  this  assoclati. 
material  Increase  In  the  appropriations  for  ,,■ 
Forest  Service  to  cover  these  phases  of  ii-- 
o|M>mllon  would  constitute  an  essential  n. 
vestment  to  protect  the  interest  of  we^I>ln 
areas  and  jireserve  their  natural  resourr.- : 
Now.  therefore,  be  it 

Kc»oltrd.  Tliat  this  aH.s<>clatlon  n-)!'!'  -t 
quale  appropriations  to  enable  the  Korii-t  > 
Ice  to  ailmlnlster  Its  operations  upon  a  soi 
and  adequate  basis. 

No.  lO.—Renolrrd.  That  the  activities  of  iln' 
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National  Resources  Planning  Board  sponsoring 
orderly,  comprehensive,  and  basin-wide  water 
development  and  a  program  of  drainage  basin 
committees  wliich  bring  together  local.  State, 
and  Federal  agencies,  be  approved  and  the 
necessity  for  continuance  of  such  work 
recognized. 

No.  11. — Resolved,  That  the  National  Recla- 
mation Association  recommend  to  Congress  the 
appropriation  of  a  sufficient  sum  of  money 
to  make  a  comprehensive  study  of  noxious 
weed  control  on  Forest  Reserves,  Grazing  Re- 
serves, and  Reclamation  projects. 

No.  12. — Whereas  many  existing  projects, 
financed  in  whole  or  in  part  by  Federal  funds, 
are  in  need  of  canal  and  works  betterments ; 
of  replacement  of  structures,  of  additional 
storage  and  other  work  necessary  to  make  ade- 
quate the  supply  of  water  for  their  projects, 
the  cost  of  which  is  beyond  the  ability  of  the 
projects  to  raise,  and 

Whereas  the  difficulties  of  these  projects  re- 
flect upon  the  success  of  reclamation  and  pre- 
vent proper  profits  to  those  projects :  Now, 
therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  asks  that  a  study  of  the  needs  of 
existing  projects  be  made  and  that  a  program 
of  betterments  on  those  projects  be  formulated 
to  be  carried  out  over  a  period  of  several 
years  of  time  to  go  hand  in  hand  with  work 
on  new  projects  in  Reclamation  States. 

No.  13. — Whereas  the  Federal  Government, 
in  proceedings  before  the  Supreme  C!ourt  of 
the  United  States,  has  asserted  claim  to  all 
the  unappropriated  waters  of  nonnavigable 
streams  of  the  Western  States,  and  also  that 
the  return  flow  resulting  from  the  irrigation 
of  Federal  Reclamation  projects  is  the  prop- 
erty of  the  Federal  Government,  and  therefore 
free  of  the  sovereign  control  and  supervision 
of  the  States  in  which  such  waters  and  proj- 
ects are  located,  which  is  contrary  to  the  fun- 
damental principles  of  water  laws  in  these 
several  Western  States; 

Whereas,  section  8  of  the  Reclamation  Act 
contains  a  definite  and  specific  provision  re- 
quiring compliance  with  the  water  laws  and 
recognizes  vested  rights  acquired  thereunder ; 
and 

Whereas  Federal  judicial  decisions  affirm 
that  sovereignty  over  such  waters  is  vested  in 
the  States  and  not  in  the  United  States;  and 

Whereas,  the  Flood  Control  Act  of  June  28, 
1938,  and  later  acts  authorizing  the  construc- 
tion of  certain  public  works  on  rivers  for  fiood 
control  and  other  purposes;  the  Pope-Jones 
Act,  otherwise  known  as  the  Water  Facilities 
Act,  authorizing  the  construction  of  water 
conservation  and  utilization  projects  in  the 
Great  Plains  and  arid  and  semiarid  regions  of 
the  United  States;  the  Case-Wheeler  Act;  the 
Taylor  Grazing  Act;  and  possibly  other  acts 
authorizing  the  construction  by  Federal  agen- 
cies of  works  for  the  control  and  use  of  waters 
in  the  Western  States,  contain  no  statement 
that  the  activities  of  the  Federal  Government, 
under  the  provisions  of  the  various  Federal 
acts,  shall  be  carried  out  In  conformity  with 
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State  law  covering  the  ownership,  control,  and 
use  of  the  waters  of  these  Western  States : 
Now,  therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  recommends  and  reaffirms  and 
strongly  urges  that  these  several  acts,  and 
all  similar  acts,  be  amended  at  the  earliest 
posible  date  to  include  provisions  requiring 
that  In  the  prosecution  of  all  works  designed 
for  water  conservation  and  use  the  particular 
Federal  agency  or  department  involved,  shall, 
in  all  respects,  comply  with  State  laws  relat- 
ing to  the  ownership,  control,  administration, 
and  use  of  the  waters  of  these  Western 
States. 

Resolved,  That     *     *     *  ;  and  be  it  further 

Resolved,  That  all  Federal  agencies  con- 
structing works  of  any  nature  for  the  conser- 
vation and  use  of  water  within  the  member 
States  of  this  association  be  advised  of  the 
necessity  of  observing  the  laws  of  the  re- 
spective States  governing  the  appropriation, 
storage,  and  use  of  water;  and  that  no  struc- 
tures or  series  of  structures,  however  small, 
built  for  the  use  of  water  be  constructed 
without  consulting  the  appropriate  State  ad- 
ministrative officials  concerning  the  necessary 
requirements  of  the  State  law  respecting  the 
same.    •    ♦    * 

No.  14. — Whereas  there  was  passed  by  the 
National  Congress  in  1937,  the  Pope-Jones 
Bill,  known  as  the  Water  Facilities  Act,  au- 
thorizing the  Secretary  of  Agriculture  to 
plan,  construct,  or  cause  to  be  constructed, 
small  facilities  for  water  conservation  proj- 
ects, for  irrigation  and  other  agricultural 
purposes;  and 

Whereas  the  scope  of  duties  of  the  agencies 
administering  this  act  has  been  so  broad- 
ened as  to  include  the  rehabilitation  of  irri- 


gation projects  not  only  In  reconstruction 
and  betterments  to  irrigation  works,  but  also 
the  financial  consolidation  of  Indebtedness 
under  a  Government  loan  at  a  low  rate  of 
interest;  and 

Whereas  the  efficiency  of  these  agencies  has 
been  increased  and  more  coordination  is  exer- 
cised between  them,  to  the  end  that  more 
definite  results  are  obtained  within  a  reason- 
able time;  and 

Whereas  these  agencies  are  servicing  a 
class  of  projects  that  are  in  dire  need  of 
physical  and  financial  aid  that  is  and  cannot 
be  reached  by  any  other  Government  agency : 
Now,  therefore,  be  it 

Resolved,  That  we  recommend  the  contin- 
uance of  the  Water  Facilities  Act  program 
with  sufficient  funds  available,  whereby  small 
loans  may  be  obtained  by  worthy  borrowers 
not  only  for  the  rehabilitation  of  existing 
projects,  but  also  for  the  construction  of  new 
facilities  for  providing  supplemental  water 
on  lands  now  Inadequately  irrigated. 

No.  15. — Be  it  resolved.  That  this  associa- 
tion hereby  expresses  Its  endorsement  of  and 
appreciation  to  the  United  States  Geological 
Survey  for  its  topographic  surveys  and  for 
the  systematic  collection  and  publication  of 
basic  information  on  surface  and  ground  wa- 
ter resources,  essential  to  development,  use 
and  control  thereof,  which  during  this  period 
of  national  emergency  are  of  particular  im- 
portance to  the  welfare  of  our  country ;  and 
be  it  further 

Resolved,  That  this  association  urge  ade- 
quate appropriations  by  the  Congress  and  the 
State  legislatures  to  permit  the  continuation 
and  extension  of  this  important  work  upon 
the  cooperative  basis  now  existing;  and  that 
this  association  urge  that  Federal  appropria- 
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tions  be  Increased  to  meet  national  needs  in 
uxpiindlng  the  network  of  strictly  Federal 
gaging  stations  and  obseri-ation  wells. 

No.  16. — Whereas  Interstate  litigation  over 
waters  of  Interstate  rivers  on  which  Irriga- 
tion is  de|)endent  requires  enormous  expendi- 
tures of  public  monies  and  results  In  long 
delays  with  an  Impairment  of  necessary  wa- 
ter development  and  in  decrees  which  often 
ripen  Into  farther  and  prolonged  litigation; 
and  such  procedure  Is  unsatisfactory  from 
a  practicable  standpoint  to  the  water  user; 
and 

Whereas  the  principles  controlling  the 
e4|uitable  apportionment  of  waters  of  nn  in- 
terstate river  have  been  well  settled  by  the 
Supreme  Court  of  the  United  States;  and 
engineering  Investigation  of  all  pertinent 
facts  by  an  impartial,  competent  agency  for 
the  pur|>ose  of  determining  ail  factors  neces- 


sary for  the  consideration  of  equitable  ap- 
|>ortionment  of  the  waters  of  such  rivers  is 
uf  paramount  importance;  and 

Whereas  the  settlement  of  interstate  river 
controversies  by  compact  based  upon  ade- 
quate engineering  investigation  has  proved 
more  satisfactory,  basically  sound  and  in  the 
Interest  of  the  water  user:  Now,  therefore, 
be  it 

Resolved,  That  In  all  cases  Involving  inter- 
state river  controveries  where  no  adjudica- 
tion exists  an  attempt  be  first  made  by  the 
interested  States  to  reach  equitable  adjust- 
ment by  compact  based  upon  adequate  joint 
engineering  studies  and  Investigations  by 
competent  and  Impartial  agencies ;  and  that 
litigation  be  initiated  only  as  a  last  resort. 

No.  17. — Whereas  the  reclamation  of  the 
arid  West  Is  a  Fwleral  problem,  and 

Whereas  in  addition  to  the  projects  which 


have  been  financed  directly  by  the  Federal 
Bureau  of  Reclamation  there  are  many  other 
irrigation  projects  which  represent  an  acreage 
equal  to  or  greater  than  Federal  Reclnuiation 
projects  which  have  been  financed  or  refi- 
nanced by  other  Federal  agencies,  and  are 
now  paying  Interest  on  construction  cusi-  ;ii  -a 
rate  of  4  percent  per  annum  and  amortized  in 
30  years,  and 

Whereas  reclamation  projects  and  Irrtgu- 
tlon  projects  financed  by  other  Federal  agen- 
cies are  generally  contiguous  and  adjacent 
to  reclamation  projects  and  are  producing  sim- 
ilar crops  at  comparable  production  cosi-: 
Now,  therefore,  be  It 

KcioJred,  That  this  association  endorse  and 
recommend  the  enactment  of  Federal  legis- 
lation providing  for  a  more  equitable  rate  "f 
Interest  and  amortization  payments  on  sin  li 
projects. 


Interstate  Migrations  Investigations 


At  the  invitation  of  Representative  John  H.  Tolan  of  California, 
chairman  of  a  special  congressional  committee  investigating  inter- 
state migrations.  Bureau  of  Reclamation  oflScials  discussed  with  the 
committee  at  two  hearings  in  the  West  in  .September,  major  features 
of  the  Reclamation  program  and  related  matters. 

Commissioner  Page  at  Lincoln,  Nebr.,  on  September  17  emphasized 
effects  of  continued  droughts  in  accelerating  migrations  from  the 
Great  Plains  and  the  resulting  pressure  of  population  on  irrigated 
areas  to  the  westward.  He  cited  the  contribution  Reclamation  is 
making  to  stabilization  of  the  West  and  the  settlement  and  emplpy- 
ment  opportunities  that  will  be  afforded  if  appropriations  for  con- 
struction are  continued  at  the  present  rate.  Census  records  were 
cited  showing  an  increase  in  population  of  the  irrigation  .States 
twice  the  average  for  the  country. 

E.  B.  Debler,  hydraulic  engineer,  Denver  office,  presented  at  Lin- 
coln results  of  recent  preliminary  investigations  of  unused  water 


supplies  west  of  the  100th  meridian.  These  indicated  the  supply  is 
sufficient  to  irrigate  22,000,000  additional  acres  and  provide  a  firm 
supply  for  11,700,000  acres  presently  irrigated  which  will  require  sup- 
plemental water.  A  total  of  428,000  new  family-size  farms  could 
ultimately  be  created. 

At  San  Francisco  on  September  25,  Walker  R.  Young,  supervising 
engineer,  detailed  the  objectives  of  the  Central  Valley  project. 
Impact  of  migrations  has  been  specially  heavy  in  this  area.  On  the 
same  day  at  San  Francisco,  Dr.  E.  N.  Torbert,  field  coordinator, 
Columbia  Basin  project,  explained  investigations  under  way  in  con- 
nection with  planning  the  settlement  of  the  areas  to  be  irrigated  by 
Grand  Coulee  Dam. 

Because  of  the  importance  of  solutions  of  the  migrant  problem 
to  the  development  of  irrigation  in  the  West,  the  statements  pre- 
sented by  Commissioner  Page  and  Mr.  Debler  are  reproduced  in  this 
issue  of  the  ERA. 


Reclamation  Offers  Solution 
for  Migrant  Farmer  Problem  in  the  West 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation  ' 


OROL'OHTS  have  visited  the  Great  Plains 
region  periodically.  One  between  1880  and 
180C  accelerated  demands  for  participation 
by  the  Fetleral  Qovernmcnt  In  conservation 
of  the  scanty  water  Buppllea  of  the  arid  and 
semtarld  tnnds  of  the  West,  and  In  so  doing 
Influenced  the  adoption  of  the  nntionnl  irri- 
gation policy  embodied  In  the  Fe*!!^)!!  Ki-<-la- 
niallon  Act  of  June  17.  mi2. 

It   might  be  well  at  the  outset   to  outline 
briefly  the  conditions  existing  in  the  West 


'  StatrmrDt  maitv  at  Llnroln.  NHh-..  H<-|ilrnilM-r  IT. 
IMO,  brfon-  HprcUl  Cooimlltn-  of  lloiiw  nf  Hrptv- 
■rDlatlrra.  InTratlnllnit  iDlrntalc  mlKratlnn  n( 
tfwtltot*  dllifiM. 


which  niiike  Irrigation  necessary  and  to  re- 
view the  work  which  has  been  done  under 
our  historic  Fe<leral  Reclnmation  policy. 

The  100th  meridian  makes  n  north  and 
south  line  on  the  map  of  the  United  States 
through  the  States  of  North  and  South  Da- 
kota, Nebraska.  Kansas,  Oklnhnnm,  and 
Texns.  passing  near  BIsmiirck,  N.  Dak.,  ami 
I'Icrre.  S.  Dak.,  and  between  North  Platte  and 
Kearney,  Nebr.  Va*X  of  this  line  the  rnin- 
fall  generally  exceeds  20  lnch(>H  annually  and 
Is  sufficient  for  crop  pro<luctlon.  West  i>f  tin- 
line,  except  for  high  mountains  and  a  narrow 
strip  along  the  northern  Pacific  const  the 
rnlnfall  gencrnlly  Is  20  inches  or  less.  Insuf- 


ficient for  nnnnnl  crop  prtKltiction.  In  this 
western  arid  and  senilarld  section  are  153,- 
000,000  acres  of  land  which  on  the  nvernge 
receive  less  than  10  Inches  of  rain  a  year,  and 
588,700,000  acri>s  which  receive  betwii-n  10 
and  20  Inches.  \  total  of  .*»  percent  of  the 
land  area  of  the  Unite*!  States,  therefore, 
receives  too  little  rainfall  for  a  safe  general 
Hgriculturt>  unless  water  can  be  supplied  arti- j 
flcially  by  Irrigation  works. 

Since  its   Inception   the   Burcnu   of   Recla- 
mation  has  construcli'd   Irrigation   works   to  ; 
reclaim    2,riOO.O0O   acres    and    to    provide    a  j 
dependable   wnter   stipply   to   l.WO.OOO  acres 
pnrtlnlly  irrigated  and  settleil  through  other 
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means.  0;i  the  lands  made  newly  habitable 
by  this  construction  almost  a  million  persons 
make  their  homes  on  more  than  50,000  farms 
and  in  some  250  villages  and  towns  which 
have  grown  up  on  these  projects.  It  is  nota- 
ble that  these  results  have  been  achieved  by 
the  expenditure  of  about  $250,000,000,  all  of 
which  is  reimbursable,  contracts  with  the 
water  users  having  been  written  under  which 
the  cost  of  the  construction  will  be  returned 
to  the  United  States  without  interest. 

These  States  of  the  high  plains  were  settled 
originally  under  the  homestead  laws  which  em- 
bodied a  land  settlement  policy  appropriate  in 
the  humid  areas  but  wholly  inadequate  to  the 
needs  of  the  semiarid  and  arid  territories. 
Men  of  vision  who  were  familiar  with  the  west- 
ern country  pointed  out  the  inadequacy  of  the 
homestead  laws  and  the  need  for  some  other 
plan  of  settlement  and  development  based  on 
Integration  of  grazing  and  irrigation.  The 
change  in  policy,  however,  was  not  made  until 
much  too  late  to  prevent  the  creation  of  the 
problem  we  now  face  in  the  Great  Plains. 

By  1886,  when  the  drought  mentioned  at  the 
opening  of  this  statement  set  in,  much  land 
had  been  plowed  in  the  high  plains  and  during 
the  trying  years  which  followed,  thousands  of 
families  migrated.  They  did  but  join  the 
multitudes  which  were  streaming  west  to  a 
frontier  which  still  was  open,  and  their  trag- 
edies mingled  and  were  lost  in  a  greater 
drama.  By  1902,  when  the  Reclamation  Law 
was  enacted,  it  was  generally  recognized  that 
irrigation  was  essential  to  general  farming  in 
the  arid  and  semiarid  region  and  for  close  set- 
tlement of  any  considerable  part  of  the  West. 
The  recognition  of  these  facts  and  the  institu- 
tion of  a  Federal  irrigation  program,  however, 
did  not  prevent  expansion  of  settlement  in  the 
Great  Plains  during  a  later  series  of  wet  years 
and  under  the  spur  of  wartime  prices  for 
wheat.  When  in  1930  the  extended  and  criti- 
cal drought  which  still  is  with  us  set  in 
in  this  region,  the  stage  thus  had  been  set  for 
a  greater  human  tragedy. 

The  impact  of  the  drought  on  the  people 
of  the  Great  Plains  and  of  other  western 
areas  was  Indeed  staggering.  Like  oak 
leaves  in  an  autumn  wind,  some  held  on  more 
firmly  than  others,  but  with  the  first  blast 
a  few  were  scattered  and  as  the  storm  rose 
and  fell  there  were  flurries  of  those  that 
had  been  shaken  loose.  The  great  dust 
storms  of  1934  which  threw  a  pall  over  all 
of  eastern  United  States,  together  with  the 
stream  of  jalopy  caravans  on  the  highways, 
brought  a  realization  that  the  agriculture  of 
this  region  was  out  of  balance  with  nature, 
and  that  major  readjustments  of  land-use 
programs  were  overdue. 

***** 

It  has  been  most  difficult  to  obtain  reli- 
able figures  on  the  number  of  families  that 
have  joined  in  Interstate  migrations  as  a 
result  of  the  drought.  In  some  areas  there 
have  been  other  influences,  such  as  mechani- 
zation of  cotton  plantations.  Others  who 
have  made  original  studies  of  this  question 


may  provide  the  best  information.  I  have 
made  some  investigations,  however,  which 
may  be  pertinent.  For  the  first  time  in  the 
history  of  the  States  of  this  region,  the  1940 
census  is  showing  a  net  loss  in  population  in 
the  Great  Plains  area.  The  accompanying 
tabulation  is  self-explanatory,  and  no  doubt 
will  be  of  interest  in  this  connection. 

Loss  of  population  in  Great  Plains,^  1930-40 


state 

Num- 
ber of 
coun- 
ties 

Coun- 
ties 
show- 
ing de- 
creases 

Net  loss 
in  popu- 
lation 

Per- 
cent- 
ap:e  of 

de- 
crease 

Kansas     

105 
93 
53 

77 
69 

90 
77 
43 
■18 
61 

82,184 
64,498 
41, 155 
61, 603 

62,  877 

4.4 

4.7 

North  Dakota .. 

6.0 

Oklahoma     

2.6 

South  Dakota 

7.6 

Total... 

397 

319 

302, 314 

'  Preliminary  census  reports  indicate  that  a  majority  of  the 
101  counties  in  western  Texas  classified  as  in  the  Great  Plains 
States  showed  losses  in  population.  Practically  all  non- 
irrigated  counties  In  the  eastern  parts  of  Montana,  Wyo- 
ming, Colorado,  and  New  Mexico,  counted  as  part  of  the 
Great  Plains,  likewise  showed  decreases. 

While  the  increase  in  population  for  the 
United  States  as  a  whole  in  the  decade  covered 
by  the  1940  census  will  approximate  6.5  per- 
cent, the  increase  in  the  population  of  the  11 
Mountain  and  Pacific  States,  generally  con- 
sidered the  irrigation  States,  apparently  will 
approximate  13  percent  or  mwre.  It  is  espe- 
cially significant,  therefore,  that  in  typical 
counties  devoted  to  dry  farming  in  the  West- 
ern States  the  1940  census  shows  substantial 
losses  in  population  during  the  10-year  period 
of  drought. 

***** 

In  1900  ScottsblufC  County  had  2,552  residents 
and  was  largely  devoted  to  dry  farming  and 
cattle  raising.  The  North  Platte  project  was 
begun  in  1905.  By  1910  the  population  of 
Scottsbluff  County  had  increased  to  8,355 ;  by 
1920  to  20,710 ;  by  1930  to  28,644  and  through 
the  10-year  drought  by  1940  to  33,875,  a  gain  of 
about  13  times.  The  increase  from  1930  to 
1940  was  18.3  percent  as  compared  with  a  net 
loss  for  the  whole  State  of  Nebraska  of  4.7 
percent.  There  are  irrigated  ia  Scottsbluff 
County  now  190,000  acres.  At  least  80  percent 
of  the  population  there  derives  its  income 
directly  or  indirectly  from  irrigated  agricul- 
ture. The  only  industries  are  those  engaged 
in  processing  farm  products.  The  city  of 
Scottsbluff,  the  largest  municipality  in  the 
county,  reflected  the  stability  of  the  farming 
area.  Its  population  has  increased  41.5  per- 
cent in  the  past  10  years. 

,::**** 

A  comparison  of  the  population  records  for 
irrigation  counties  in  contrast  with  the  records 
of  the  dry  farm  counties  is  evidence  of  the 
importance  of  irrigation  in  the  development 
and  the  secure  growth  of  these  Western  States. 

The  drought  of  the  past  decade  has  not  been 
one  long,  continuous  period  of  no  rainfall 
but  rather  a  period  of  relatively  low  rainfall. 
The  significance  of  this  fact  is  found,  in  my 
opinion,  in  the  averages  rather  than  in  the 


extremes  of  the  record.  Not  all  localities 
afflicted  by  the  drought  have  suffered  with 
equal  severity  at  all  times,  and  indeed  in  some 
areas  where  the  drought  has  been  severe  the 
rainfall  in  individual  years  exceeded  the  long- 
time average.  The  deficiency  of  moisture  in 
the  soil  and  subsoils,  however,  makes  the 
relief  furnished  by  a  year  of  normal  or  even 
abnormal  rainfall  of  short  duration.  Varia- 
tions from  the  normal  of  2  or  3  inches  in  areas 
M'here  the  average  rainfall  is  barely  sufficient 
may  bring  a  disaster  of  a  severity  that  would 
not  be  matched  in  a  more  humid  region  by  a 
drought  constituting  a  variation  from  the 
normal  for  that  area  of  10  inches. 

Recalling  now  that  the  census  figures  .show  a 
net  loss  in  population  in  the  Great  Plains  areas 
during  the  decade  1930-40,  it  is  interesting  to 
note  that  the  bulletin  The  People  of  the 
Drought  States,  issued  in  1937  by  the  Works 
Progress  Administration,  showed  that  the 
migration  from  and  the  migration  to  (plus  the 
births)  the  drought  areas  between  1930  and 
1935  were  about  equal.  It  is  evident  that  the 
great  migration  set  in  during  and  after  the 
critical  drought  of  1934.  Not  all  of  the  people 
who  left  these  areas  went  westward,  of  course, 
but  between  .July  1,  1935  and  January  1,  1940, 
more  than  180,000  persons  from  the  Great 
Plains  who  were  "in  need  of  manual  employ- 
ment" were  checked  at  the  border  patrol  sta- 
tions of  California  alone. 

Well-founded  estimates  indicate  that  about 
230,000  persons  entered  the  States  of  Wash- 
ington, Oregon,  and  Idaho  from  the  Great 
Plains  in  the  10-year  period  from  1930  to 
1940.  These  estimates  do  not  indicate  that 
the  families  entering  the  Pacific  Northwest 
were  destitute  on  leaving  the  Great  Plains, 
but  it  may  be  safely  assumed  that  they  had 
not  salvaged  much  when  they  abandoned  their 
homes  and  made  the  journey  westward  in  the 
old  and  second-hand  automobiles  which  clut- 
tered the  roads  in  those  years. 


Distress  necessitated  relief  measures 

The  migration  of  the  thirties  was  attended 
by  widespread  distress  due  to  lack  of  settle- 
ment opportunities  and  of  employment.  The 
results  have  been  reflected  in  the  relief  bur- 
dens on  the  Federal,  State,  and  local  govern- 
ments. No  complete  figures  are  available  as 
to  expenditures  by  other  than  the  Federal 
Government  but  these  tell  a  striking  story. 

During  the  period  from  1933  to  July  1, 
1940,  the  Work  Projects  Administration  and  its 
predecessors  expended  2i/>  billion  dollars  In 
the  17  States  of  the  arid  and  semiarid  region. 
Excluding  Texas,  where  less  than  one-fourth 
of  the  population  Is  in  the  drought  area,  the 
outlay  was  $250,000,000  more  than  the  1930 
population  would  seem  to  have  justified  on  a 
per  capita  basis. 

In  South  Dakota,  where  the  entire  State 
was  affected  by  the  drought,  for  instance,  the 
excess  relief  expenditures  in  the  7-year  period 
were  more  than  $25,000,000.     California,  where 
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Uie  Impact  of  migrations  has  been  most  severe, 
showed  an  excess  outlay  on  a  population  basis 
of  more  than  $80,000,000. 


Few  Water  V$er»  Required  Relief 

Reports  from  typical  reclamation  project 
areas  In  1937  showed  that  very  few  water 
users  were  on  relief  and  that  most  of  those 
who  did  require  public  assistance  were  new- 
comers. In  other  words,  the  irrigated  nrras 
of  the  West,  generally  speaking,  supported 
their  normal  population  while  Federal  relief 
expenditures  were  largely  due  In  thes<>  niriil 
areas  to  the  influx  of  migrant  familii- 

A  survey  by  the  Works  Progress  Ailiniiiis- 
tration,  in  cooperation  with  the  Department 
of  Agriculture,  revealed  that  from  1933  to 
1930  the  heaviest  expenditures  in  Federal  aid 
of  all  kinds  were  In  the  counties  which 
appeared  to  be  most  soriotwiy  affected  by 
drought.  In  137  counties  where  tlie  popula- 
tion loss  was  heaviest,  the  per  capita  ex- 
penditures for  the  period  averaged  $175;  in 
179  counties,  where  conditions  were  less  seri- 
ous, the  expenditures  averaged  $58  per  capita. 

It  Is  evident  that  the  distress  which  has 
resulted  from  the  migrations  has  necessitated 
relief  expenditures  which  are  at  the  very  least 
$250,000,000  above  what  might  be  caile<l  nor- 
mal requirements.  The  relief  expenditures 
directly  traceable  to  this  cause  probably  are 
much  higher.  It  is  evident  al.so  that  a  detailed 
analysis  of  conditions  in  the  irrigated  areas 
would  show  that  relief  expenditures  among 
Iwna  fide  farmers  there  were  extremely  small. 

It  is  not  suggested  that  if  all  of  the  land 
in  the  area  west  of  the  100th  meridian  for 
which  there  Is  water  available  were  under  ir 
rigation,  the  migrations  and  attendant  th. 
on  the  Federal  Treasury  for  relief  could  li:; 
been    avoided.      But    in    the    absence  of   :iu 
adequately   implemented  water  con.servatii'ii 
program  in  the  Great  Plains  and  suftlclcni 
irrigated   land   to  the  westward,   relief  c\ 
penditures    were    imperative.      That    cour~i' 
admittedly   afTorded   no  permanent  soiutiKH 
for  the  problems  here  faced. 

In  this  connection  it  may  be  pointed  out  tlKit 
under  the  Federal  K(>clamntion  program  in 
38  years  there  has  been  expended  alxnit 
$250,000,000  on  projects  completed  and  in 
operation,  as  distinguished  from  those  under 
construction.  The  amount  approximates  the 
excess  relief  expenditures  in  the  past  7  years 
dlrei'tly  traceable  to  drought  and  migrations.  , 
When  all  projects  under  omstruotion  arc  com- 
pleted, the  cost  In  reimbursable  funds  of  these  ' 


Upper:  Sand    dunes    in    an    Oklahoma  j 

orchard 

Center:  Soil    blown    by    "Dust    Bowl" 

winds  piled  up  in  large  drifts  on  a  farm 

near  Liberal,  Kans.,  March  19.^6 

Lower:  Adobe  farm  house  of  rehabili- 
tation client,  Cimarron  County,  Okla. 
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permanent  improvements  will  be  but  a  little 
more  than  half  of  the  Federal  relief  costs  in 
the  area  in  7  years. 

With  an  expenditure  of  about  $250,000,000 
on  a  reimbursable  basis,  the  Bureau  of  Recla- 
mation has  actually  created  hom^s  for  about 
1  million  persons  on  farms  and  in  project 
towns.  In  addition  to  making  these  successful 
homes,  the  projects  have  been  and  will  con- 
tinue to  be  important  sources  of  new  wealth. 

These  projects  also  make  valuable  contribu- 
tions through  assistance  in  the  stabilization  of 
surrounding  areas.  For  example  crops  valued 
at  $2,657,987,768  have  been  produced  since 
their  beginnings  on  the  projects.  On  an  aver- 
age, it  has  been  estimated  each  irrigated 
acre  supports  3  to  4  acres  of  range  land. 
Thus  the  4,000,000  acres  for  which  the  Fed- 
eral irrigation  works  are  prepared  to  provide 
with  a  full  or  supplemental  water  supply 
give  value  to  12,000,000  to  16,000,000  additional 
acres. 

As  a  further  indication  of  an  important 
service,  I  cite  the  stabilization  of  local  and 
State  governments  through  creation  of  taxable 
wealth.  Irrigated  land  has  an  assessed  valua- 
tion in  most  of  the  Western  States  of  10  to  15 
times  that  of  adjoining  dry  land.  In  eastern 
Wyoming  Federal  project  land  is  assessed  at 
an  average  of  more  than  $30,  while  unirrigated 
farm  land  surrounding  it  has  an  assessed 
valuation  of  $2.35  an  acre.  In  South  Dakota, 
the  valuation  of  irrigated  land  for  purpose  of 
taxation  is  $30  an  acre  and  the  best  dry  farm 
land  in  the  vicinity  of  a  Federal  project  is 
assessed  at  $4.50.  The  average  is  much  less, 
la  irrigated  areas  to  the  westward  assessed 
values,  where  specialty  crops  are  produced, 
run  as  high  as  $200  or  $300  per  acre. 

The  per  acre  value  of  crops  produced  on 
Federal  Reclamation  projects  from  1931  to 
1939  averaged  $36.33  compared  with  a  national 
average  of  all  field  and  fruit  crops  in  the 
United  States  of  $14.41.    *    *    * 

Federal  Reclamation  Permanent 

Federal  Reclamation  is  not  an  emergency 
program,  nor  can  it  be  used  in  an  emergency 
through  rapid  expansion  immediately  to  meet 
critical  developing  needs.  Construction  of  a 
project  requires  painstaking  investigations, 
for  to  build  a  project  for  which  there  was 
insufficient  water  or  on  which  the  lands  were 
not  of  properly  high  quality  could  result 
only  in  failure.  To  build  dams  and  big 
canals  after  the  project  has  been  approved 
and  authorized  also  takes  time.  The  Bureau 
of  Reclamation  builds  for  pei'manence  as  it 
feels  that  its  projects  will  serve  indefinitely 
into  the  future.     For  these  reasons,  the  Bu- 


Upper:  New  home  built  by  settlers  on  a 

Federal  Reclamation  project 

Center:  Reaping   oats    on   the   Riverton 

project,  Wyoming 

Lower:  Irrigating  on  a  Federal  Reclama- 
tion project 
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reau  has  had  few  new  farmsteads  to  offer  to 
the  public  during  thexe  years  just  past  when 
the  need  was  critical.  The  expansion  of  our 
ci>nstruction  program  was  coincidental  with 
the  drought  and  the  start  of  these  migrations. 
Since  IdSO,  however,  the  Bureau  has  com- 
pleted facilities  to  provide  a  full  water  supply 
to  381,000  acres  of  land,  and  storage  facilities 
have  been  complete*!  to  provide  supplcmentiil 
water  to  an  nddilionnl  .SM.OOO  acres  already 
irrigated,  but  inndctiuately  8upplie<I  with  wa- 
ter. Tluis  in  this  decade  more  than  15,00l> 
farm  families  have  been  settled  or  mixle 
secure. 

In  advancing  the  Federal  program,  which 
seeks  to  contribute  to  a  solution  of  the  mi- 
grant problem,  the  Bureau  of  Reclamation 
is  now  engaged  in  the  construction  of  three 
ty|ie«  of  projects: 

First:  Those  which  within  the  next  10  to 
20  .vears,  under  present  plans,  will  bring 
2..">00.<)00  acres  of  newly  irrigated  land  into 
cultivation  for  the  settlement  of  -10,000  to 
60,000  families  and  which  will  provide  sup- 
port for  an  additional  7ri,000  to  100.000  fam- 
ilies in  nearby  cities  and  towns.  These  proj- 
ects ore  located  in  Wnshinglon,  Oregon,  Cal- 
Ifoniiii.  Arizona,  Utah,  Idaho.  Colorado,  Mon- 
tana, Oklahoma,  and  New  Mexico. 

Second  :  I*rojects  which  will  assure  supple- 
mental water  for  .3,000,000  acres  of  presently 
develope<l  Irrigated  areas  threatened  wilh 
desolation  by  shortages.  These  undertakings 
will  serve  the  double  purpose  of  maintaining 
established  communities,  agricultural  and 
urban,  and,  through  shifts  in  agricultural 
practices,  will  provliic  opportunities  for  settle- 
ment and  employment  of  a  larger  population. 
There  are  now  about  85,000  fann  families  on 
the  laud  covere<l  by  these  projects  and  olKtut 
2ri<),00()  additional  families  in  the  urban  areas 
de|iendcnt  on  them. 

Third :  Water  consctrvatlon  and  utility  proj- 
ects which  will  pave  the  way  in  the  Great 
Plains  and  other  arid  and  semiarid  areas  for 
land-use  readjustments  that  will  anchor  fnm- 
illes  whiTc  they  are  now  l<K-ated  and  re<luce 
the  ne»-essily  for  further  mlgrntiouH.  Under- 
takings of  this  type  under  amstruction  or  for 
which  funds  have  lieen  provided  will,  it  Im 
estimnle«l,  assun*  rehabilitation  of  2,2.'iO  farm 
families  who  othera-ise  in  ail  probability 
would  be  conipi-n<-«l  to  join  tiie  army  of 
migranls  seeking  a  means  of  livelihiHKl  else- 
where. Althotigh  urgc>d  for  s«'veral  years  as 
a  taeum  of  comlmting  rondilions  lnci<lenl  to 
the  droughts,  the  llscal  yenr  1(M<)  saw  the  first 
appropriations  available  for  small  projects  of 
this  tyi>c.  Tljom-  inider  way  are  In  North  and 
S^tnth  Dakota,  Montana,  and  Nebraska. 

A  fourth  phase  of  the  Bureau's  program  Is 
concemetl  with  surveys  and  investigations  of 
woter  resources  and  land  available  for  Irriga- 
tion. There  on-  m>w  nppn>xlmately  17.'>  loca- 
tions in  the  17  arid  anil  s<>miarid  Stales  when' 
surveys  ore  going  forward  <ir  ore  prfiposed. 
Included  are  alxiul  .V)  proj<-<is  In  the  Orcnt 
Plains  extending  from  the  Canadian  border 
lo  the  Kio  Grande. 


The  most  recent  estimates  show  there  Is 
water  available  to  irrigate  more  than  21,- 
000,000  nddilional  acres  of  pro<luctive  land 
in  the  17  States  of  the  West.  This  figure 
may  be  more  meaningful  when  conipare<l  with 
the  present  total  of  lrrigate<l  lands  in  those 
States  west  of  the  100th  meridian.  In  irriga- 
tion projei'ts  of  all  types  there  are  now  about 
i;o.000.000  acres. 

Of  the  2..'500.000  acres  lnclude<l  in  the  new- 
land  projects  .">80,634  ore  In  public  land  in  the 
States  of  Cnlifornla.  Arizona,  Idaho,  Oregon, 
Wiisliington,  and  WyoniiiiK. 

Vongre»»  Approves  Policy 

From  the  first,  the  Congress  has  looked  upon 
the  Federal  Reclamation  program  as  conserva- 
tion activity  in  which  settlement  of  ix»ople  was 
a  primary  concern.  At  the  outset  the  policy 
established  in  the  days  of  the  passage  of  the 
homestead  laws  that  ownership  should  be  by 
famlly-size<l  units  %vas  applie<l  to  reclaimed 
lauds.  Fr(m>  time  to  time  other  provisions 
were  made,  such  as  the  authorization  for 
establishment  of  qualification  requirements 
for  settlers :  provisions  to  prevent  speculation 
111  project  lands  and  thereby  to  protect  the 
interest  of  the  legitimate  settler;  and  a  special 
act  permitting  the  acceptance  of  credit  ex- 
tended to  needy  prospective  settlers  by  the 
Farm  Security  Administration  as  fulfillment 
of  capital  requirements  made  on  applicants  for 
entry  to  the  new  farms.  Among  the  most 
significant  of  these,  however,  is  that  which 
was  incUKlc<l  tills  year  in  the  Deimrlment  of 
the  Interior  Apprtf|>r!ation  bill  for  1!M1  (I'ul)llc 
(MO,  76th  Cong.),  which  Is  as  follows: 

'"It  is  hereby  declarml  to  b«>  the  ixilicy  of 
the  Congress,  in  opening  to  entry  of  newly 
lrrignte<l  public  lands,  preference  shall  be 
given  to  families  who  have  no  other  means 
of  earning  a  livelihood,  or  who  have  been 
compelle<l  to  abandon,  through  no  fault  of 
their  own,  other  faons  in  the  United  States, 
and  with  respect  to  whom  it  appears  after 
careful  study.  In  the  case  of  such  family,  that 
there  is  a  probability  that  such  family  will  be 
able  to  earn  a  livelihoo<l  on  such  irrigated 
lauds."  ^ 

There  can  be  no  doubt  that  it  Is  Intended 
that  the  Reclamation  program  shall  assiat 
where  possible  in  relocation  of  the  migrant 
Iteopic  who  are  qualified  to  accept  the  respon- 
sibilities which  go  with  the  opportunity  to 
develop  new  farms  by  Irrigation. 

With  r»»si)e<'t  to  the  projects  of  the  water 
conservation  and  utility  tyin'  esp«vlally  de- 
Nigne«l  for  the  Great  Plains  and  similar  areas. 
It  Is  found  from  estimates  of  the  Farm  Secu- 
rity Administration  which  has  the  res|ionMi- 
blllty  for  s<>ltlement  of  the  projects  of  this 
type  so  for  aiithorijced  for  construction,  that 
olMMit  1,100  foiiiilies  can  l>c  reliobilltote<l  on 
eoch  10<t,00t»  ocres  irrigatc<l  by  this  method. 
An  exlsl«ii<v,  pre<'flrlous  nt  liesf,  is  provhied 
for  families  settled. <|Dly  one-third  as  thickly 
on  typlcol  nrcos  Ihot  hove  Iteen  selecte<l  for 
development  inider  the  progniin  to  dote.     In 


addition,  it  Is  estimated  that  000  families  also 
can  be  rehabilitated  in  adjacent  dry -land  areas 
by  reason  of  farm  imit  and  population  ivml 
justments  In  the  dry-farmed  areas  thus  nin.l.' 
possible. 

Reimbursable  appropriations  made  for  tin  - 
water  conservation  and  utility  projects   !■ 
resent  approximately  40  percent  of  the  oui 
lay  necessary  to  con-struct  them  and  to  miikc 
the  land  ready  for  cultivation.    The  remaiiuiir 
of  the   funds   Is  allocated   by   the   Prcsidciu 
for    labor    and    materials    from    the    WmiU 
Projects    Administration     or    other    jiuvm, 
mental  agencies  and  is  not  necessarily  rcii 
bursable.     The  authority  for  projects  of  ili  - 
type    is   contained    in    the    Interior    Deiuin 
ment   Appropriation    Act    of   IMO    (5.S    Si: 
685)   and  the  Wheeler-Case  Act  of  l!Kfi>   i 
Stat.  1418).     Amendments  to  the  latter  act 
suggested   to   the  Congress   are  designed   to 
clarify  Its  provisions  and  expedite  constru< 
tlon. 

Under  this  legislation  a  total  of  $8,500.i  ■ 
of    reimbursable    appropriations     has     In . 
made.     For  construction  and   land   |ii'pir:> 
tlon  of  10  to  12  projects.  $10,000,000  to  ?ii: 
000.000    additional    In    labor    and    materi: 
from   the   Work   Projects   Admlnistrntlon   or 
the  Civilian  Conservation  Corps  will  be  n- 
qulred.     Much  of  the  latter  moneys  will  be 
In  lieu  of  relief  e.xiiendltures  on  less  perma- 
nent construction. 

A  tentative  5-year  program  submitted  liy 
Secretary  of  the  Interior  Ickes  to  SenntMr 
Carl  Hnyden  of  Arizona,  under  date  of  Jiiij- 
uary  18,  IJMO.  outlined  75  small  projects  in 
the  Great  Plains  and  arid  States  to  the  wo>i 
ward  designed  to  anchor  farm  families  :ii 
their  present  locations.  Over-all  constructlcn 
costs  were  estimated  at  around  $60,000,0«0 
with  about  half  to  be  made  available  on  :i 
reimbursable  basl-s.  Water  would  be  supplied 
for  areas  on  which  8.000  to  10.000  famliits 
would  lie  resettled. 

What  the  reclamation  programs  can  ac- 
complish In  the  next  10  years  will  be  goverm-d 
by  the  amount  of  money  made  available  fur 
this  work.  However,  with  appro|)rinlions  of 
reimbursable  funds  continue<l  at  the  cur 
rent  rate,  and  with  a  limited  diversion  of 
relief  funds  for  water  cons«>rvation  and  util 
Ity  projects,  results  that  may  be  expected  wit li 
confidence  nt  the  end  of  10  years  con  bi> 
summarized  ns  follows : 

1.  Forty  lo  fifty  thousand  farm  families 
already  in  the  West  will  be  settled  on  Irri- 
gated land  where  they  will  he  8«>lf-sustalnlng. 

2.  Seventy-flve  to  one  hundred  thousand 
additional  families  will  Ih>  supported  In  cities, 
towns,  and  villages  which  will  rise  or  exiwnd 
In  the  wake  of  Irrigation  developments. 

3.  Eighty-five  thousand  farm  families  In 
oroos  now  foclng  sliortagi>s  of  water  will  be 
mode  secure  In  their  present  locations,  while 
cities  Olid  towns  with  three  times  the  rural 
liopulation  will  l>e  stabilized  as  well. 

4.  Twenty  lo  twenty-five  thousniul  fiiiiilli 
remaining   In   the   Great    Plains  and   slmlUn 
areas  will  lie  rehobllltflted. 
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Stabilization  by  Irrigation 

By  E.  B.  DEBLER,  Hydraulic  Engineer,  Bureau  oj  Reclamation' 


PRELIMINARY  reports  of  the  IMO  census 
show  that  water  conservation  is  today  a 
greater  factor  than  ever  in  assuring  eco- 
nomic security  for  the  increasing  population 
of  areas  in  the  arid  and  semiarid  West  wliere 
Irrigation  dominates  agricultural  production. 
The  fact  that  so  many  counties  thus  classified 
show  substantial  gaina  in  population  em- 
phasizes the  importance  of  an  authoritative 
inventory  of  present  and  potential  irrigation 
development  and  the  influence  that  it  can  and 
will  exert  as  a  stabilizing  factor. 

With  respect  to  irrigation  characteristics, 
tlie  Western  United  States  may  be  divided 
into  four  zones. 

Suhhumiil  region. — The  most  easterly  zone 
occupies  a  north-south  belt  of  some  200,000,- 
000  acres,  with  its  western  border  along  the 
98th  meridian.  Designated  the  subhumid 
area,  it  is  characterized  by  long  periods  of 
years  when  precipitation  is  generally  ade- 
quate in  amount  and  distribution  for  satis- 
factory crop  production.  Grazing  is  limited 
to  areas  unsuited  to  cultivation.  Irrigation 
receives  attention  only  in  periods  of  pro- 
tracted drought  coming  at  long  Intervals  and 
is  quickly  dropped  when  rains  resume. 
While  water  resources  are  plentiful,  even  in 
rtrouglit  periods,  for  extensive  development, 
irrigation  projects  are  not  justified  as  they 
would  be  deserted  between  drought  periods 
and  their  rehabilitation  in  times  of  need 
would  be  too  slow  for  effectiveness  and  too 
costly  for  justification.  In  this  area  there 
are  innumerable  opportunities  for  small 
reservoir  and  pumping  developments,  in  the 
main  adequate  for  stock  watering  and  garden 
irrigation,  but  In  times  of  need  capable  of 
saving  small  acreages  of  high-valued  crops. 
Migration  from  this  region  is  not  believed  ex- 
tensive and  the  major  benefit  of  such  de- 
velopments is  the  improvement  of  morale. 

Of  some  2,000,000  farms  involved,  probably 
not  more  than  a  half  would  benefit  .sulficiently 
by  irrigation  to  justify  its  adoption.  Not 
more  than  one-fourth  would  care  to  make  the 
elfort  even  with  material  assistance.  With 
such  assistance  limited  to  cement,  steel,  or 
pumping  equipment  and  the  landowner  per- 
forming all  labor,  the  cost  is  estimated  at 
an  average  of  $1,000  per  farm,  or  a  total  of 
$.'500,0(X),0()0.  Such  a  program  would  require 
years  of  edutwtlon.  The  farm  population 
directly  benefited  would  total  about  3,000,000 ; 
indirectly  the  benefits  would  touch  fully  10,- 
000,000  persons  on  the  farms  and  their  near- 
by business  centers.  Stabilization,  rather 
than  an  increase  in  population,  is  anticipated 


from  irrigation  activities  in  this  area.  The 
Bureau  of  Reclamation  is  not  active  in  this 
area  except  in  a  few  minor  instances. 

Great  Plains  region. — Bordered  on  the  east 
by  the  subhumid  area  and  on  the  west  by  the 
arid  lands  bordering  the  intermountain  area, 
the  Great  Plains  region,  200  to  300  miles  in 
width,  reaches  from  the  Canadian  border 
through  the  Texas  Panhandle.  Average  rain- 
fall varies  from  15  to  25  inches  per  year,  but 
often  falls  off  a  fourth  or  more  for  years  on 
end.  The  easterly  border  has  normally  a 
mixed  agriculture,  turning  more  strongly  to 
wheat  in  the  drier  years.  Centrally  of  the 
area,  wheat  is  king  wherever  lands  are  suit- 
able for  bonanza  farming;  a  year  of  drought 
brings  economic  coma ;  protracted  drought, 
wholesale  migration.  The  westerly  portion 
Is  frankly  regarded  as  a  plain  agricultural 
gamble,  sparsely  settled  and  booming  only 
with  providential  rainfall  coming  all  too 
seldom.  Average  farm  holdings  increase  from 
about  160  acres  at  the  eastern  border  to  fully 
500  acres  at  the  west. 

Irrigation  in  this  region,  while  important  in 
some  localities,  is  negligible  for  the  area  as  a 


whole.  The  objective  of  irrigation  here  is  to 
provide  farming  opijortunities  for  potential 
migrants,  and  to  assist  in  stabilizing  adjacent 
towns,  dry-farmed  areas,  and  range  lands. 
Much  of  the  dry-farmed  area  should  be 
depopulated  and  restored  to  range. 

Although  several  streams  crossing  the  Great 
Plains  have  their  origin  in  mountain  snows, 
notably  the  Missouri,  Platte,  and  Arkansas 
Rivers,  only  the  Mi.ssouri  and  Yellowstone 
Rivers  carry  large  flows  of  mountain  waters 
into,  and  through,  the  area.  The  others,  like 
the  local  streams,  are  dependent  on  erratic 
rains,  except  where  sandy  soils  maintain 
steady  base  flows,  already  largely  utilized. 

Utilization  of  Missouri  and  Yellowstone 
River  waters  involves  pumping  with  moderate 
acre  costs  for  construction  but  formidable 
annual  costs  for  power.  While  numerous 
small  projects  exist,  there  are  also  large  proj- 
ects costing  up  to  $100,000,000  without  oppor- 
tunity for  favorable  partial  developments. 

All  other  streams  require  costly  storage  reg- 
ulation. Droughts  fostering  irrigation  also 
impair  stream  flows,  while  lack  of  cheap  reser- 
voir sites  precludes  holdover  from  years  of 


Who's  Who  on  Grand  Coulee  Dam,  Washington.     Lejt  to  right:  A.  F.  Darland, 

Construction  Engineer;  F.  A.  Banks,  Supervising  Engineer:  Bert  Hall,  Chief  Inspector; 

J.  H.  Miner,  Assistant  Supervising  Engineer 


'  statement  presented  to  Special  Committee  of 
House  of  Representatives  investigating  Interstate 
migration  of  destitute  citizens,  Lincoln,  Nebr. 
September  17,  1G40. 
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better  flow.  In  such  developments,  allowanre 
Ik  necessary  for  stream  depletion  being 
effected  throuKli  thousands  of  small  reserroire 
yet  to  be  constructed  for  llvest«x-k  watering, 
recreation,  and  minor  irrigation. 

The  average  lrrignte<l  area  per  farm  In  this 
area  should  be  around  80  acres,  with  a  farm 
population  of  4  persons  |)er  farm  and  a  town 
population  of  8  i)er8ons  iM>r  fiiriu.  Stabiliza- 
tion should  enable  adjacent  lands  to  absorb  a 
population  ei|uul  to  those  at  present  on  lands 
to  be  irrigated. 

A  small  part  of  the  available  water  in  this 
area  would  be  used  to  supplement  areas  al- 
ready irrigated.  Opportunities  for  |wwer  de- 
velopment are  very  limited  in  this  region. 
Flood  control  is  net  often  warrantiHl. 

Although  not  truly  a  part  of  the  Great 
I'iains  region,  the  lower  Rio  (irnnde  Valley 
lias  been  included  in  the  statistics  for  the 
(>rt>at  Plains  region. 

Inlermountain  rt-gUin. — This  region  includes 
the  eastern  slopes  of  the  R<H'ky  Mountains 
and  reaches  winterly  to  within  a  few  hundred 
mileti  of  the  Pacific  coast.  It  is  essentially 
an  area  of  range  and  irrigation  as  dry  farm- 
ing is  almost  negligible.  Livestock  production 
heavily  influetices  farming  o|M>rations.  Irri- 
gation development  will  be  limited  by  water 
supplies  and  will  never  exceed  5  percent  of 
the  land  area.  Lands  to  be  irrigated  are 
arid  and  unpeopled.  Thousands  of  small 
reservoirs  built  for  range  improvement  have 
depleted  irrigation  supplies.  Other  thousands 
are  proposed.  Care  should  be  exercised  in 
such  construction  to  avoid  unnecessary  waste, 
by  useless  evaporation,  of  waters  needed  for 
irrigation. 

About  one-half  the  remaining  unused  water, 
and  in  places  all,  will  be  needed  as  a  sui>- 
plemental  supply  for  irrigation  systems  built 
in  times  of  better  run-off.  More  money  will 
iiee<l  lie  expended  for  reservoirs  than  for  other 
purposes.  Opportunities  for  incidental  power 
development  abound  and  power  sales  will  as- 
sist In  effecting  repayment  of  costs  besides 
pro>iding  needed  power  for  proper  develop- 
ment. Including  that  of  mineral  resources. 
Flood  control  is  generally  desirable  and  can 
tie  advantageously  combined  with  Irrigation 
regulation. 

Parts  of  the  irrigate<l  area  are  overjsipu- 
late<l.  iwrticuiarly  in  I'tah,  and  other  areas 
are  trending  in  that  direction.  Supplemental 
water  to  lncreiis«-  prmluctlon  jsiwer  of  the 
land,  nnil  to  enable  crop  chaiiges,  will  stem  a 
niigrnliiin  that  Is  already  nianning  in  special 
areas.  Settlement  iip|Mirliinlties  for  migrants 
will  lie  afforditi  to  the  extent  that  irriga- 
tion development  outslrliw  the  nee<is  for  local 
IMipiilation  Inrreasea. 

Wr.»t  coa»l  tTfflon. — Comprising  Washing- 
ton, weMtem  Oregon.  California,  and  south- 
west Arizona,  this  region  n-presenls  the  area 
directly  Irthulary  to  tidewater  cities.  With 
few  exc-eptioiis  water  HU|i|>lles  exc^-ed  land 
■rMS  that  may  tie  develo|ie<|.  A  rapidly 
growing  po|Milatlon.  due  more  to  immigration 
than    local    increase,    has   s|nirred    Irrigation 


<levelopment.    No  fnirther  generalizations  are 
applicable. 

The  Columbia  Basin  project  of  central 
Washington,  to  cost  about  $4U(),000.000  for  ir- 
rigation and  power  development,  will  irrigate 
1,200,000  acres  of  lands  of  negligible  present 
population.  With  crops  ranging  from  alfalfa 
to  small  fruits,  the  average  fann  area  is  es- 
timated at  50  acres,  the  farm  population  at 
5  persons  (ler  farm,  and  the  town  population 
at  2  persons  to  1  on  the  farm.  Tlie  Roza 
Division  of  the  Yakima  projet't,  also  in  central 
Washington,  will  bring  Into  production  72,000 
acres  of  similar  lands.  To  the  east  of  the 
Columbia  Basin  project  another  400,000  acres 
may  ultimately  lie  develo|)ed,  though  at  pres- 
ent satisfltHi  with  dry  farming,  and  mainly 
wheat. 

The  Puget  Sound  -  Willamette  Valley,  al 
ready  in  cultivation  except  for  a  moderate  in- 
crea.se  through  further  clearing,  is  gradually 
adopting  irrigation  to  overcome  lack  of  sum- 
mer precipitation  and  secure  iucrea-scd  yields 
and  Improved  quality.  Irrigation  sentiment  Is 
weak  and  its  development  will  come  slowly. 
Irrigated  areas  in  this  valley  are  expected  to 
reach  ."iOO.OOO  acres  with  an  average  of  40 
acres  and  0  i)ers<ms  per  irrigated  farm.  A 
corresponding  town  population  of  3  persons  off 
the  farm  to  each  1  on  the  farm  is  anticipated. 

The  Central  Valley  of  California  contains 
nearly  2,000,000  ocres  re<)ulring  supplemental 
water  and  about  7,000,000  acres  still  to  be 
irrigated  at  a  construction  cost  of  alxiut  1 
billion  dollars  for  works  to  provide  flood  con- 
trol, lirigatiou,  and  incidental  jsiwer  devel- 
opment. The  entire  cost  of  this  development, 
aside  from  proiH-r  allocations  to  IUkkI  control 
and  navigation,  will  be  reixiid  by  revenues 
from  the  sale  of  water  and  of  jHiwer.  The 
present  authorized  project,  with  a  cost  of 
about  $228,000,000,  will  provide  neede<l  sup- 
plemental water  and  enable  the  irrigation  of 
alMut  I'.'i.OOO  acn-s  of  new  lands,  mostly  In 
the  San  Joaquin  Valley.  The  provision  of 
supplemental  water  supplies  will  provide  set- 
tlement tHissiliillties  equivalent  to  a  new  area 
of  200,0(K)  acres. 

Tlie  7,0<Kt.O<K)  acres  of  new  lands  that  even- 
tually may  lie  lrrlBiite<l  are  mImmiI  equally  dl- 
vldtMl  iM'twci-n  uncultivnteil  lands  largely  in 
the  San  Joaquin  Valley  and  thinly  pe<ipled 
grain  lands,  largely  in  Sacramento  Valley. 
With  irrigation,  farms  are  expiK-ted  to  aver- 
age 40  acres  with  .'i  persons  each,  in  S4in 
Joaquin  Valley,  and  80  acres  with  0  is-rsjins 
each  in  Sacramento  Valley,  Town  |Hi|)ula- 
tion  In  this  valley  is  esllmiit)-<l  at  4  )M-rs<ins 
per  farm  |M-rs<in. 

Southern  California,  except  in  the  Im|M'rlal 
and  Coachella  Valleys  lualer  the  AilAnierlcan 
Canal,  offers  littl*'  opp*irtunlty  for  addinl  Irri- 
gation us  its  water  supplies  are  wi  largely 
and  intensively  utilized.  The  Metni|Hilitan 
Aqneduc-t  iiniiortatlon  of  l.tKiO.Ono  acn'-h-et 
annually  from  the  Colorado  Itiver  will  do 
little  m<ire  than  overtime  deflclencles  in  irri- 
gation supplies  for  existing  an>as  aixl  m«H>t 
growing    miiniciiml    and    industrial    n-«|uire- 


inents  in  the  Los  Angeii's  region.  Some 
farmetl  areas  will  Ik>  more  intensively  farmed 
and  sulslivided  but  such  gains  will  Im-  offset 
by  equal  or  greater  losses  in  areas  con- 
verted to  nonagricultural  uses. 

The  Ali-Auierican  Canal  project  of  soutlui  n 
California  and  the  Gila  project  in  Arizona 
will  ultimately  place  alsiut  8(X).00()  acres  «{ 
desert,  largely  public  land,  under  irrlgaii"u 
at  a  <-ost  of  about  $]0»,000.0(lt».  More  tliau 
half  the  ultimate  area  will  re<'eive  s«'rvice 
from  works  now  under  construction.  The 
average  farm  area  for  lhes«'  lands  is  esti- 
matetl  at  ."W  acres  with  4  jiersons  iH>r  farm 
in  addition  to  the  present  farm  iiopulati"" 
and  a  town  isipulation  of  thnv  time> 
many.  Much  of  the  area  is  a  .S4indy  desi n 
Sfiii,  adapted  only  to  sis'cialized  crojis  iifler 
exiH'iislve  preparation. 

Ril>»iim<'nt  iif  construrlion  cohU. — Coii- 
striu'tion  by  the  Bureau  of  K«H'laination  falls 
Into  four  categories.  The  Boulder  Canyon 
project,  with  its  All-American  and  Coadiella 
Canals  serving  Imiteriai  and  Coachella  Val- 
leys, the  Central  Valley  project  of  Callfonii:i. 
and  the  Columbia  Basin  project  with  its 
Grand  Coulee  Dam,  comprise  a  group  of  mul- 
tiple punnise  projects  es|ieclally  autliorize<l 
for  construction  with  general  funds.  It<iuUler 
Dam  costs  will  be  reiiaid  almost  wholly  by 
IHiwer  revenues,  as  will  substantial  invest- 
ments in  the  Central  Valley  project  and 
Grand  Coulee  Dam.  Cost  of  the  All-American 
and  Conchclitt  Valley  Canals  will  lie  repaid 
under  the  Reclamation  law ;  on  the  others, 
costs  allocated  to  irrigations  will  be  so  reiiaid. 

I'rovition*  of  Reclamation  Appropriation  A'  t 
of  1989 

Most  projects  now  under  construction  wi n- 
authoriztKl  under  provisions  of  the  Ite<-lama- 
tion  law  and  de|H-nd  on  appropriations  from 
the  Ueciamatloii  fui:d.  Prior  to  1039,  prm  n 
caliy  all  costs  were  charge<l  to  irrigation,  lo 
Ik'  re|iaid  in  ino.st  cas«'s  in  40  years  without 
Interest,  and  isiwer  revenues  assistiMl  In  ii' 
luiynieiit.  The  Hi-clanmtion  Project  .\cl  -f 
1930  provides  for  aiiiN-ation  of  construi'lion 
cost  to  irrigation.  |siwer,  AimmI  control,  and 
other  pur|Mi.s«-s.  with  irrigators  res|)onslble 
only  for  the  re|iayment  of  costs  all(M-ated  lo 
irrigation.  .\li  major  projects  Involve  ninl- 
tlple  tises.  Power  revenues  assist  niaterlnlly 
In  meeting  other  costs. 

A  1030  apiiroprlation  of  $.\000,0(X)  provl.i.  . 
for  construclloii  iind  selliemi'iit  of  proje«'is  m 
the  Great  Plains  region.  The  projwts  in 
clude<i  in  this  program  at  this  time  incliul*' 
the  Buffalo  Rapids  I'liils  1  and  2  \'.\  Mont:iii:i. 
Rapid  Valley  project  in  S<iutb  Dakota,  ili" 
Biifford-Trenton  and  Bisniiin-k  projects  m 
North  Dakota,  the  Mirage  Flats  iirojeci  " 
Neliraska.  and  the  Kden  proj<'<-t  In  Wyoin 
The  Sam  Divide  Cult  of  tlie  Milk  River  |'i. 
ect  in  Montana  may  In-  ailde<i.  Conslriicti.ii 
Is  cnrrUMl  out  with  WPA  ialsir  and  n-iiayni' m 
requirements  an-  limited  to  exis'iiditiires  ficin 
the  $.*>.000.0(IO  appropriation,  to  lie  repaid  in  *'> 
yearn  without  interest. 
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The  Wheeler-Case  law  of  August  11,  1939, 
authorizes  construction  of  projects  with  the 
aid  of  WPA,  CCC,  and  other  Federal  agencies. 
Outside  assistance  may  also  be  accepted.  Re- 
payment is  required  in  40  years,  without  in- 
terest, of  funds  expended  from  appropriations 
under  this  act,  together  with  such  other  ex- 
penditures as  the  President  may  direct,  not 
exceeding  costs  allocated  to  irrigation.  An  ap- 
propriation of  $3,500,000  was  made  for  the 
fiscal  year  1941.  Projects  are  to  be  limited  to 
a  maximum  use  of  $1,000,000  of  Wheeler-Case 
funds,  per  project. 

In  the  Great  Plains  region  project  construc- 
tion costs  are  estimated  to  average  $125  per 
acre,  with  $75  estimated  as  the  limit  of  repay- 
ment ability.  Here  annual  costs  for  operation 
are  made  unusually  high  by  power  costs  for 
the  many  projects  requiring  pumping.  Flood 
control  allocations  are  seldom  justified  and 
construction  must  therefore  largely  come  un- 
der the  Great  Plains  and  Wheeler-Case  author- 
izations. Some,  however,  are  too  large  to 
come  under  the  Wheeler-Case  law  and  at  pres- 
ent can  only  be  built  by  special  authorization 
under  the  1939  Reclamation  law. 

In  the  Intermountain  region  many  of  the 
smaller  projects  can  only  be  constructed  un- 
der the  Wheeler-Case  law  as  irrigation  inter- 
ests could  not  repay  all  costs  properly  charge- 
able to  irrigation,  and  power  possibilities  are 
unattractive.  The  larger  projects  usually  jus- 
tify flood  control  or  power  allocations  adequate 
to  take  up  construction  costs  not  properly  al- 
locable to  irrigation.  Project  developments, 
including  power,  are  estimated  to  average  $100 
lii'i-  acre,  of  which  a  large  part  will  be  repaid 
by  irrigation  and  power. 

The  situation  on  the  West  coast  is  similar  to 
Unit  in  the  Intermountain  region,  except  that 
iittle  development  will  come  under  the  pro- 
visions of  the  Wheeler-Case  law,  and  average 
c<msti-uction  costs  of  $150  will  be  fully  repaid 
out  of  income  from  sales  of  water  and  power. 
In  the  38  years  of  its  construction  activities, 
Ihe  Bureau  of  ReclaniatWin  has  transformed 
desert  areas  into  more  tliun  50,000  farm  homes 
in  15  States. 

Of  these  irrigated  farms,  which  represent 
about  one-fifth  of  the  total  thus  supplied  with 
water  in  the  United  States,  there  are  around 
10,000  in  the  Great  Plains  region  ;  34,000  in  the 
Intermountain  area  ;  and  8,000  in  the  West 
Coast  States. 

Throughout  its  history  the  Bureau  of  Recla- 
mation has  preceded  construction  of  each 
project  by  an  investigation  of  its  water  and 
land  resources.  Available  funds  have  never 
been  adequate  to  the  task  of  providing  inven- 
tory of  western  resources,  but  the  purpose  has 
been  held  in  mind  so  that  the  work  should 
lead  to  a  comprehensive  view  of  the  pos- 
sibilities and  the  potentialities  of  all  areas 
of  the  West.  It  has  long  been  recognized  that 
the  social  and  economic  development  of  the 
West  rests  largi'ly  on  economic  utilization  of 
its  limited  water  supplies. 

I  should  like,  therefore,  to  review  for  the 
benefit  of  the  committee  some  of  the  estimates 


we  are  now  able  to  make  with  respect  to  fu- 
ture irrigation  developments  in  the  arid  and 
semiarid  region.  There  are  at  this  time  ap- 
proximately 20,000,000  acres  under  irrigation 
in  the  17  Western  States.  Our  investigations 
have  brought  a  conviction  that  unused  waters 
can  be  conserved  to  give  an  assured  supply 
to  the  present  lands  and  to  reclaim  an  addi- 
tional area  slightly  larger  than  the  present 
area.  Supplemental  water  for  areas  already 
developed  will  bring  a  larger  measure  of  secur- 
ity and  increased  productivity  to  11,000,000 
acres,  or  123,000  farms,  which  are  now  or  will 
be  in  the  future  faced  with  retrogression  be- 
cause of  existing  or  developing  water 
shortages. 

I  am  referring,  of  course,  to  about  what  now 
seems  to  us  the  ultimate  development.  This 
picture,  in  other  words,  is  what  might  be  seen 
at  some  time  far  in  the  future  when  the  proj- 
ects have  all  been  built  and  our  waters  utilized 
as  far  as  practicable. 

There  is  water  and  suitable  land  to  create 
approximately  383,0(X)  new  farms.  On  these 
new  farms  to  be  irrigated,  and  in  the  towns 
which  will  grow  up  among  them,  nearly 
6,000,000  persons  will  make  their  homes. 
These  future  developments  will  create  prop- 
erty values  of  $16,000,000,000.  In  addition, 
the  supplemental  water  projects  yet  to  be  con- 
structed can  provide  opportunities  for  679,000 
persons  on  45,000  additional  farms  and  the 
accompanying  developments. 

A  table  has  been  prepared  to  give  a  clearer 
picture  of  the  possibilities  presented  in  this 
arid  and  semiarid  region  by  the  unused  water 
and  land  resources. 

The  enactment  of  the  Wheeler-Case  law  has 
materially  broadened  the  field  of  activity  for 
the  Bureau  in  that  it  paves  the  way  for  the 
construction  of  numerous  small  meritorious 
))rojeets  which  eamiot  be  expected  to  repay 
entirely  their  cost  of  construction,  as  required 
by  the  older  Reclamation  law.  The  lack  of 
repayment  ability  on  these  projects  is  offset 
through    the   use  of   WPA    and   CCC    labor. 


which  might  otherwise  be  employed  on  less 
permanent  work. 

At  the  present  rate  of  development,  supple- 
mental water  would  be  annually  extended 
to  an  average  of  2,500  farm  units,  and  the 
resulting  reduction  in  size  of  farms  would 
release  1 ,000  farm  units  for  new  settlers.  New 
irrigation  projects  would  bring  in  7,000  new 
farm  units  per  year.  The  farm  and  town 
population  supported  by  these  developments 
would  average  110,000  persons  per  year  and 
their  wealth  would  increase  at  the  rate  of 
$300,000,000  per  year. 

Construction  of  irrigation  projects  is  well 
adapted  to  providing  constructive  work  in 
areas  where  it  is  needed,  and  where  the  alter- 
native is  largely  one  of  direct  relief.  The 
irrigated  regions  are  practically  devoid  of 
industrial  establishments  that  will  benefit  by 
war  defense  activities.  In  some  localities  In- 
creased mining  will  provide  some  employment, 
but  not  in  numbers.  The  program  of  construc- 
tion of  schools,  numicipal  improvements,  and 
highway  construction  fostered  by  various 
forms  of  Federal  financial  assistance  in  the 
past  7  years,  has  very  largely  filled  all  justi- 
fiable needs  of  this  nature. 

Irrigation  construction  work,  particularly 
with  the  force  account  basis  under  the 
Wheeler-Case  law,  permits  the  utilization,  to 
a  large  degree,  of  local  labor  with  little  or 
no  previous  construction  experience.  An  an- 
nual expenditure  of  $75,000,000  per  year  of 
reimbursable  funds,  with  allowance  for  the 
use  of  WPA  labor,  will  provide  100  million 
man-hours  of  labor  per  year  for  local  resi- 
dents— 30  hours  a  week  for  65,000  workers. 
The  further  expenditure  of  about  $25,000,000 
annually  for  local  supplies,  services,  and  the 
employment  of  skilled  labor  will  further  assist 
in  quickening  business  life  In  the  communities 
with  benefit  to  distressed  farmers.  Such 
monetary  assistance  will  effectively  anchor 
large  numbers  of  prospective  migrants  until 
completion  of  irrigation  works  enables  per- 
manently increased  agricultural  activities. 


Present  and  potential  '  irrigation  development  in  Western  United  Slates 


I'rcsent: 

Areas  now  irrigated- 

Farm  homes  created - 

Potential; 

Area  to  receive  supplemental  water  (acres) 

Farm  homes  to  be  protected 

New  area  to  be  irrigated  (acres) 

Opportunities  for  Settlement 

Supplemental  water  projects: 

Farm  homes  to  be  created 

Added  population: 

On  farms 

In  towns 

New  land  projects: 

Farm  homes  created 

Added  popuJation: 

On  farms.. -,- 

In  towns -- 

Total  new  farm  homes 

Total  additional  population 

Property  values  to  be  created  

Total  ultimate  irrieated  area  (acres) 

Total  utlimate  farm  homos - 


Ureat  Plains 
region 


$1,400, 
6, 


2,100,000 
20,000 

700,000 

7,000 

4,500,000 


2,000 

8,000 
16,000 

56,000 

224,000 
448, 000 

.')S,000 
6<«,0O0 
000,000 
600,000 

78,000 


Intermountain 
region 


13,  400, 000 
135,000 

8,000,000 

66,000 

6,  400, 000 


165,000 
330,000 

107,000 

.53,'i,  000 

1,070.000 

140,000 

2,100,000 

$4,  000,  OOO,  000 

19,800,000 

275,000 


West  Coast  re- 
gion 


.1, 800. 000 
120,000 

3,000,000 

.50,000 

11,100,000 


10,000 

40,000 
120,000 

220,000 

880,000 

2,  640, 000 
230,000 

3,  5S0, 000 
$10, 600, 000, 000 

If.,  OOO,  000 
S.W,  000 


Total 


21,300,000 
275,000 

11,700,000 

123,000 

22, 000, 000 


45,000 

213,000 
466,000 

383,000 

1,639,000 

4,  05S,  000 

428,000 

6,  376. 000 

$16,000,000,000 

43,  300, 000 

703,000 


1  Estimated. 


» 
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Farm  and  Home  Opportunities 


[8m  Noti  at  ckMe  of  lUttngsl 


Yuma  Project,  Arizona 


Belle  Fourche  Project,  South  Dakota 


tiMerlptioD 


IS  mam,  aody  soil;  no  •Ikall:  on 
linproTed  mad  I  mlln  to  pavH 
mad.  8WK8WJi8W>i  ami  8), 
NW)i8WK8W>i,s«c.».T.  I0,K.23. 


10  acna,  onit  B.  NW^NRW 
8W^,  Mc.  S.  T.  10,  K.  Zl,  locatMl 
ahoal  13  diIIm  rrom  Vuma.  No 
alkali:  aTcmte  productlTit;;  well 
hrcled. 

10  acTM.  SF.UNRiiNEK.  •>«.  «. 
T.  10,  K.  23.  riandy  Mil;  Doalkall; 
on  iinproved  road;  wtU  lereled. 


«MtM.8WK  NWH.Me. »,  T.  8. 
R.  a  Soft  loam;  mort  than  ar- 
mn  iXDdartiTttr:  no  alkaU;  H 
■aib  to  pand  road:  not  lerrM. 


n  aem,  EHSWti  arc  2ft,  T.  10 
8..  I1.2SW  .a.  *8.  R.  M.  Sandy 
ham;  no  alkali;  more  than  aTrraac 
prodoctivitT;  well  Irrrllrd;  on  Im- 
(irovrd  roaa  W  mile  to  (lavrd  road. 


Prtoe  and  ownn' 


Contact  Rorpsa  of  Recls- 
mallon,  Yuma,  Ariz. 


frier  and  terms  to  be 
determimHi.  T.  R.  While, 
Kinitman.  Arit. 


tSliO  ix'r  acre;  down  pay- 
ment of  tl.OOO;  halanoe  In 
2  yaars.  Contac-t  Bureau 
o(  Reclamation,  Yuma 
Aril. 

tSO  |)pr  acre;  one-third 
down;  balance  to  .wit  pur- 
choarr.  Contact  Bureau 
at  Keclamatlon,  Vuma, 
Aril. 

tisn  per  acra;  13,0110 
down;  balance  reMombla 
termj.  owner:  B.  C.  Sha- 
ron, M3I  Oarranta  Are., 
IxM  Anfrirs,  Calif. 


Remarks 


All  in  fuU  bearinic  Marsh 
seedless  jtrapefruit.  planted 
In  sprinn  of  1927;  average 
productivity. 


No  prop  ei-er  raiaetl. 


Rio  Grande  project.  New  Mexico-Texas 


44  aem.  .1  miles  from  Ijm  Cruces 
H  mile  to  paeed  nad. 


lOi  acna,  aboat  Imlf  in  nilllira- 
lloa,  20  mlM  tmn  F.I  I'aso,  Ten.; 
on  pared  road,  r«ry  pmfliietive 


M,aan,  halfcaKh.  Mrs  B. 
r.  Johnson,  Las  Cruoes, 
N  Ma. 

114400;  IMOO  down,  bal- 
aaea  kagrearly  lernu.  A 
nrcnt.  W.  Y.  Rlllt,  «il 
Katt  Franklin  8t.,  El  PaK>, 
Tet 


8mall  a<labp  house;  good 
toO,  00  alkali:  14  acrea  new 
aUkUa,  l«  cotton. 

iMmt  residenre,  3  smaller 
hoosea,  ham,  1  trams,  and 
equipment. 


Description 


IflO  acres,  6  miles  west  of  Newell, 
8.  Uak.,  on  itravelled  county  road, 
.\WM  sec.  21.  T.  fl  N.,  R.  8  E., 
BHM;  03  acres  under  the  ditch,  &5 
acres  under  Irrlntion,  7  acres  will 
need  additional  drainage  correc- 
tion. Clay  iooin  soil  sloping  to 
level. 


W  acres,  68  acres  irrigable,  E^t 
NWW,  sec.  36,  T.  »  N.,  R.  4  E.. 
BHlM.  Clay  (oil.  mostly  level 
land,  some  roUioi,  traversed  by 
Owl  Craek. 


Price  and  owner 


16,000:  $1,000  caih  and 
$1,700  In  S  annual  pay- 
ments at  i  percent,  pur- 
chaser to  aasume  Federal 
Land  Bank  Commissioner 
loan  t3..10O.  Ole  Tysdal, 
Newell,  8.  Dak. 


tl,aoO:  \i  down,  balance 
suitable  terms  at  S  percent. 
J.J   I^hr,  Newell,  S.  Dak. 


Remarks 


ft-room    house    in 
ooadltion,   lull 
large  cistern,  hone 
cow    shed,    sheep 

chicken     coop,     gi     

garage,  ice  house.     Farm! 
traveried  b.v  Indian  Creek. 
About    30    Rrn-5    Iniltom 
land;  about   K  »nvt  dry 
land  above  ihr  ditch. 

i^room  l-story  sturt<<i 
house,  stable  and  ?! 
incluillng  granary,  rb. 
coop,  garage,  and  Ire  I. 
About  H  of  irrigable 
not  developed  Nnx 
weeds  will  need  nlli'iu 


NOTK.— This  is  a  continued  feature  from  the  .\ugust  issue,  and.  as  therein  stated,  tin  factt 
prewnird  are  tuh)trt  lo  rtrifintim,  an  tht  llureau  o/ AeetaaMfioa  fnnd  MttMrtttt  tkit  la'k,  ani 
(■onniX  'K  ritpontibU  for  the  aecurart  of  rrpretenlalhiu  mtit.  Inl«r<M«d  p««IDS  shotild  com- 
municate direct  In  accordance  with  the  information  oontaiaed  In  the  Ustiiva.  Uitings  slionid 
be  elsarcd  through  project  olDoes  shown  on  the  Inside  of  the  back  eo««r  page- 

New  Boulder  and  Buffalo  Rapids  Maps 

THK  BtirpHti  of  Rpolnmntlon  hna  l«mio<i  thp  followlnd  nutps  whi.  li 
may  ho  (ihtalne<l  tiiion  n|>|)liratlon  lo  the  Buronu  of  Rwlninntion  iiinl 
enrloHlnK    chock    or    iiioiu>.v    order    (Intwn    to    the   Tn'osurcr   of    tl"' 
fnlttMl  StntMi.     I'o«rrAOK  .St.vmph  Ark  Not  AtcEiTABi*. 
The  Vicinity  of   Ikmldcr   Dnin    (olinwlng  rowrvolr)  ;   Map  No.  40   i" 

( IJMO)  ;  colorwl,  hIw  ISJ  hy  30  Inch™.    Price  ZTt  ceiitH. 
HiifTHlo  ItiipldN  i'rojtvi,  Montiinii:  Mnp  No.  4(M8  (IMO)  ;  colored;  ^ 

11 1'j  by  21!  Iiichex.    rrlc«  15  cents. 
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Walker  R.  Young  Appointed 
Assistant  Chief  Engineer 


WALKER  R.  YOUNG,  Supervising  Engineer  of 
the  Central  Valley  project,  California,  has  been 
promoted  to   the  position  of  Assistant  Chief 
Engineer  of  the  Bureau 
of  Reclamation,  with 
headquarters   in   the 
Denver  Office,   as  an- 
nounced on  October  16 
by  Secretary  of  the  Inte- 
rior Harold  L.  Ickes. 

The  Central  Valley 
project,  of  which  Mr. 
Young  has  been  in  su- 
pervisory charge  since 
the  fall  of  1935,  is  be- 
ing built  by  the  Bureau 
of  Reclamation  to  pro- 
vide the  Great  Central 
Valley  of  California 
with  a  much  needed 
supply  of  supplemen- 
tary water  for  irriga- 
tion. 

Born  in  Butler,  Ind., 
May  7,  1885,  Mr. 
Young  was  graduated 
from  the  University  of 

Idaho  with  a  B.  S.  degree  in  engineering  in  1908. 
He  worked  as  chainman,  rodman,  surveyor,  and 
topographer  for  the  Great  Northern  Railway 
and  other  private  concerns  until  1911,  when  he 
was  appointed  Assistant  Engineer  in  the  Bureau. 
As  a  Reclamation  engineer  he  took  part  in 
designing  the  Arrowrock  Dam,  on  the  Boise 
project,  Idaho,  which,  when  completed  in  1915, 
was  the  highest  dam  of  its  type  in  the  world. 


In  1916  he  headed  the  mechanical  and  dam 
division  of  the  designing  department  in  the 
Chief  Engineer's  Office  in  Denver,  in  which 
division  are  prepared 
the  designs  and  esti- 
mates for  the  Bureau's 
storage  works,  includ- 
ing dams  of  all  types 
and  their  spillways  and 
outlet  works. 

In  1921  Mr.  Young 
was  placed  in  charge 
of  field  investigations 
leading  to  the  adop- 
tion of  the  plan  for  the 
development  of  the 
Colorado  River.  He 
formulated  the  original 
designs  and  estimates 
for  Boulder  Dam. 

In  1924  he  was  de- 
tailed to  an  investiga- 
tion of  the  salt  water 
incursion  from  Sacra- 
mento   Bay    into    the 
Sacramento    and    San 
Joaquin    Rivers,     and 
two   years    later   was    appointed   construction 
engineer  of  the  Kittitas  Division  of  the  Yakima 
project,  Washington. 

With  his  designation  in  1931  as  construction 
engineer  in  charge  of  the  building  of  Boulder 
Dam,  for  the  second  time  in  his  career  he  partic- 
ipated in  the  building  of  the  highest  dam  in  the 
world,  continuing  in  supervisory  charge  during 
the  entire  construction  period. 
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All-Amerkan  Canal  Celebration 


OCTOBER  12  was  a  gala  day  for  the  Imperial 
Valley  as  water  from  the  All-Amerlcan  Canal 
was  turned  into  the  Elast  Highlinc  Cannl.  Tlie 
Board  of  Supervisors  had  passed  a  resolution 
declaring  Saturday,  the  12th,  a  special  holiday 
and  calle«l  uptin  buslni-ss  houses  to  close  for 
the  afternoon  in  order  that  there  might  be  a 
full  attendance  at  the  ceremony. 

King  Neptune's  arrival  e8corte<l  by  Imperial 
Valley  sherifTs  posse  and  Quechaii  Indians 
was  a  feature  of  the  program.  The  Yuma 
High  School  band  and  Calexico  Cavalcade 
Serenaders  gave  color  to  the  occasion.  Mark 
Rose,  promoter  of  the  project,  who  was  t" 
have  addressed  the  gathering  attended  only 
as  a  silent  witness  because  of  the  re<'ent  death 
of  Mrs.  RoMC.  His  appearance  on  the  platform 
was  greeted  by  a  1-minute  period  of  silence  in 
•leference  to  liiin.  The  ceremony  started  with 
the  introduction  of  vL^iiting  dignitaries  and 
speeches  were  made  by  Chairman  Evan  T. 
Hewes,  of  the  Imperial  Irrigation  District 
Board  of  Directors;  Conimi.>wioner  of  Recla- 
mation John  C.  Page;  and  IMiil  D.  Swing, 
former  representative  in  Congress  from  Cali- 
fornia, who  was  in.stnunental  In  the  passagi? 
of  the  Boulder  Canyon  Projwt  Act,  Ix-ing 
«-<vauthor  with  Senator  Johnson  of  the  bill 
which  was  eiiacte<l  into  law. 

Some  of  the  highlights  of  the  addrcs-s  of 
ComroLssloner  I'age  are  as  follows: 

As  we  turn  the  water  from  the  new  Ail- 
American  t.'anal  into  the  East  Iliglillne  Canal, 
which  has  he<'n  wrving  you  these  many  years, 
we  mark  the  dawn  of  a  new  era  in  the  lnip<>rlal 
Valley.  It  will  Ih-  an  era  of  se<'urity  from 
drought,  of  complete  control  of  the  transmis- 
sion of  j-our  vital  irrigation  water,  and  of  a 
large  measure  of  proliM-tlon  fmni  HikmI.s. 

The  Bureau  of  Reclamation  and  the  Im- 
perial Valley  ha«l  their  Ix-ginnings  at  about 
the  mme  time.  Tlie  Bureau  was  Isirii  of  tht? 
idea  that  the  F<'<leral  (tovernnient  should  imr- 
liclpale  in  the  development  by  irrigation  of 
the  arid  and  semlarid  West  to  create  farm 
homes  and  to  add  to  the  national  wealth. 
Your  valley  was  l)orn  of  Ris-kwiKxI's  dream: 
of  the  vision  of  an  engineer  who  saw  that  be 
could  make  a  garden  In  the  most  forbidding 
desert  on  the  continent  by  irrigation  with 
water  taken  from  the  Colorado  River. 

Aorly  DUcouragrmmlit 

It  has  taken  nearly  40  years  and  many 
rtdsaitlides  to  bring  us  together  here.  The 
ploneem  among  you  will  rememlM-r  some  of 
the  trlhulations :  the  low  water  of  lOtM,  which 
led  to  the  ctitttng  of  the  bank  of  the  river  In 
order  to  drain  the  last  drop  to  the  struggling 
settlers  In  the  valley ;  the  flood  of  inOTi,  which 
turned  the  whole  river  through  a  break  at 
that  temporary  heading;  and  the  slashing, 
ripping   fliMsIs   that   followeil   ihiIII   the   break 


was  closed  heroically  in  1907.  Even  the  chil- 
dren here  know  that  these  events  led  years 
later  to  the  subjugation  of  the  Colorado  River 
bv  the  construction  of  Boulder  Dam  and  the 
All-Americau  Canal. 

I  come  here  with  a  full  heart  to  particiiiate 
in  this  occasion  today.  It  was  my  good  for- 
tune to  be  one  of  thoae  assign<><l  from  the  out- 
set to  the  work  of  building  Boulder  Dam.  To 
nie,  the  sight  of  water  flowing  from  the  All- 
Amerlcan  Canal  into  your  canal  system  sig- 
nalizes the  completion  of  the  greatest  work 
entrusted  to  the  Bureau  of  Reclamation. 
Boulder  Dam  Is  a  magiilflcant  thing.  It  is  the 
ring  In  the  nose  of  the  wild  bull  of  the  Colo- 
rado which  makes  It  possible  for  us  to  lead 
him  and  make  him  do  our  will.  Its  genera- 
tors already  are  furnishing  about  half  of  the 
power  used  in  the  Los  Angeles  metrotwlitan 
area,  and  thus  they  assume  great  Importance 
in  the  economy  of  the  whole  Southwest. 
Boulder  Dam  makes  possible  the  transmission 
of  domestic  water  to  the  southern  California 
coast  It  controls  floods  and  improves  naviga- 
tion. It  has  created  beautiful  Ijike  Mead 
where  great  numbers  find  relaxation,  pleasure, 
and  solace.  But  to  those  who  work  in  the 
Bureau  of  Re<Oamatlon,  Boulder  Dam  was  not 
complete  until  through  this  canal  waters 
flowed  on  to  your  land  to  irrigate  your  crops. 

In  recent  years,  the  Reclamation  revolving 
fund  has  been  supplemented  by  funds  made 
available  from  the  general  treasury  in  order 
that  large  projects  might  lie  undertaken.  The 
Boulder  Canyon  I'roject  Act,  which  my  good 
friend  and  your  good  friend,  Phil  Swing, 
heliH'd  to  guide  through  the  Congress  stands 
as  the  authority  for  the  appro]iriati<in  of  gen- 
enil  funds  for  the  construction  of  the  AU- 
Ameriean  Canal.  The  All-Amerlcan  Canal, 
despite  technical  l)ookkeei)ing.  Is  one  of  our 
growing  family  of  Fi-ileral  Ueclaination  proj- 

(H'tS. 

FundamentaU  of  Rectainalion 

The  fundamental  purposes  of  the  Re<-lama- 
tlon  program  are  to  provide  the  opjiortimi- 
tlc«  for  the  establishment  of  homes  and  to 
Increase  the  security  of  agriculture  in  this 
dry  region.  The  Boulder  Canyon  project — 
Boulder  Dam  ami  the  All-Amerlcan  Canal — 
serves  admirably  these  ends. 

B<nilder  Dam  establishes  a  Arm  contnil  of 
the  C<i|orado  River  at  a  |M>lnt  Itelow  all  but 
twi>  sizable  tributaries.  liake  Mead  Is  large 
enough  to  store  the  normal  flow  of  (he  Colo- 
rado River  for  2  yejirs,  and  It  now  contains 
MuRlclcnt  water  to  supply  the  usual  irriga- 
tion demaiMis  of  the  lm|M>rlal  Valley  and  all 
other  Irrigatetl  sections  downstream  for  more 
than  3  years.  With  this  storage  caiiaclty — 
nmre  than  ,12.000.000  aen'-fe«'t  -and  the  re- 
serve which  already  has  Is-en  built  up,  there 


is  little  doubt  that   the  water,  upon  whidi 
rests  the  security  of  the  homes  in   the   Ini 
perial  Valley,  is  now  amply  assured.     East  ■  i 
us,  the  mesa  eventually  will  be  green  with 
the  Irrigated  crops  of  farmers  who  will  ni;ii'' 
homes  there.    A  long  arm  of  the  All-.\iii 
can  Canal   will   reach   north  beyond   S:ii' 
Sea  into  the  Coachella  Valley  to  extend  > 
liar  security  and  also  to  help  make  new  boi 
there. 

A  Federal  Reclamation  project  is  success- 
ful only  Insofar  as  the  families  who  have 
made  homes  there  are  successful  In  main- 
taining decent  levels  of  living.  I  am  glad, 
therefore,  that  the  All-Amerlcan  Canal  is 
making  it  possible  to  put  electric  lights  and 
power  on  the  farms  in  the  Imperial  Valley. 
This  water,  now  flowing  Into  the  East  High- 
line  Canal  on  its  way  to  irrigate  flelds,  law 
turned  two  turbines — one  driving  a  great  gen- 
erator at  Boulder  Dam  to  run  factories  in 
Los  Angeles  and  to  smelt  ore  in  Nevada,  and 
the  other  driving  a  smaller  unit  where  the 
All-.\merican  Canal  drops  off  the  mesa,  this 
one  to  light  the  stores  in  your  cities  and  the 
houses  on  your  farms.  Electrification  of 
these  farms  distinctly  marks  a  rise  in  the 
level  of  livlnK  of  the  people.  The  canal  will 
also  contribute  to  your  prosjierity.  There 
should  Im>  no  droughts  to  cut  the  siw>  of  your 
harvest;  there  will  l)e  less  silt  to  add  to  the 
exi)ense  of  maintaining  your  canals;  there  <:in 
lie  more  farms  to  as,sl8t  in  repaying  y<'iir 
common  debt. 

It  prolmbly  is  an  old  story  to  you,  but  I 
ofleti  think  when  I  am  in  this  fruitful  valley 
of  the  projKisal  originally  made  in  connection 
with  it.  It  was  made  in  the  Is-lief  that  llie 
valley  was  utterly  worthles.s.  It  was  tlial 
the  Colonulo  River  should  lie  turni-d  into  the 
lH>low-sea-level  Salton  Sink  to  make  a  lake 
which  would  Im-  easier  than  tin-  desert  to 
cross.  The  pro|Misal  was  given  some  s«'rioii8 
consideration  in  the  very  early  days  when 
.Vmericans  first  came  down  the  (!lla  Valley 
hcade<l  for  adventure  and  gold  in  California. 
The  very  fact  that  the  Imperial  Valley  baa 
twiw  escaixxl  the  fate  of  Ix'lng  inundated  — 
one*'  at  the  hands  of  the  thoughtless  and  the 
unimagiinitive  who  felt  that  It  would  lie  easier 
to  cross  a  lake  on  their  way  to  exploit  the 
California  gold  flelds,  and  again  at  the  handa 
of  the  unconlroUtHl  river  which  turned  furi- 
ously on  the  new  communities  the  jiloneers 
were  making  here — the  fact  that  the  valley 
has  twh-e  escaiHxl  seems  to  emphaslw  the 
contributions  to  the  national  welfare  that 
have  be«'n  made  here.  Now  more  than  (iO.oOO 
Iieople  have  made  homes  by  irrigating  the 
desert  valley.  From  this  pc>culiarly  emiowed 
place,  all  winter  long  vegetable*  move  in 
carload  lots  to  the  farthest  corner  of  the  Na- 
tion.    The  wealth  that  has  Ix-en  crentiMl  here 
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runs  into  many  hundreds  of  millions  of  dol- 
lars. The  United  States  is  much  healthier 
and  much  richer  because  the  Imperial  Valley 
was  irrigated. 

There  are  elements  of  drama  in  the  stories 
of  nearly  all  of  the  irrigation  developments  in 
the  West.  I  know  of  none,  however,  which  so 
forcefully  as  that  of  the  Imperial  Valley  illu- 
strates the  principal  advances  made  so  far 
in  the  conservation  of  our  resources. 

At  one  stage  in  our  history  when  people 
were  bent  on  exploitation,  serious  considera- 
tion was  given  to  the  destruction  of  a  great 
resource — the  Imperial  Valley — ^in  order  to 
make  a  very  slight  and  nonproductive  gain — 
that  of  easing  tlie  journey  from  Yuma  to  the 
mountains.  Fortunately  the  Nation  soon  was 
awakened  to  the  fact  that  only  by  irrigation 
could  a  civilization  be  built  in  the  arid  and 
semiarid  West.  Once  this  was  realized,  noth- 
ing so  foolish  as  the  flooding  of  the  Salton 
Sea  could  be  permitted.  This  was  a  marker 
showing  that  the  first  step  was  being  taken; 


that  an  aroused  public  could  prevent  the  de- 
liberate, wasteful  destruction  of  resources. 

After  the  Colorado  had  demonstrated  its 
might  in  the  floods  of  1905-00,  an  aggressive 
campaign  originated  here  for  the  control  of 
the  river  and  the  conservation  of  its  waters. 
Boulder  Dam  and  the  AU-American  Canal  now 
conserve  the  waters  of  the  greatest  river  in 
the  Southwest  and  control  the  stream  to  make 
it  wholly  useful.  This  is  a  marker  In  the 
more  recent  advance  to  an  active  policy  of 
preservation  and  prudent  use  of  our  national 
resources. 

I  am  glad  that  it  is  in  this  work  that  the 
Bureau  of  Reclamation  is  engaged. 

I  as.sure  you  that  it  is  a  great  iileasure  to 
me  and  my  staff  and  to  construction  engineer 
Leo  J.  Foster  and  his  men  to  participate  with 
you  in  marking  the  completion  of  the  Ail- 
American  Canal  to  your  lands.  This  has  been 
a  big  job  among  the  big  jobs  the  Bureau  has 
been  doing.  I  am  happy  that  the  canal  is  now 
serving  you  for  whom  it  was  built. 


New  Reports  Available 


THKEE  additional  bulletins  of  the  Boulder 
Canyon  Project  Final  Keports  Series  are  avail- 
able in  printed  form.  This  series  of  reports 
is  being  prepared  to  record  the  history  of  the 
Boulder  Canyon  project,  the  results  of  tech- 
nical studies  and  experimental  investigations, 
and  the  more  unusual  features  of  design  and 
construction  of  one  of  the  greatest  engineering 
feats  of  all  time. 

The  three  bulletins,  Penstock  Analysis  and 
Stiftener  Design,  Model  Tests  of  Arch  and 
Cantilever  Elements,  and  Thermal  Properties 
of  Concrete,  are  expected  to  be  of  great  value 
to  the  engineering  world. 

The  entire  Boulder  Canyon  project  is  char- 
acterized by  the  extraordinary.  The  height 
and  base  thickness  of  the  dam,  the  size  of  the 
power  units,  the  dimensions  of  the  fusion- 
welded,  plate-steel  pipes,  the  novel  system  of 
artificially  cooling  the  concrete,  the  speed  and 
coordination  of  constrxiction,  and  other  major 
features  are  without  precedent.  The  magni- 
tude of  the  undertaking  introduced  many  new- 
problems  and  intensified  many  usual  ones,  re- 
quiring investigations  of  an  extensive  and 
diversified  clinracter  to  insure  structures  rep- 
resenting the  utmost  in  efliciency,  safety,  and 
economy  of  construction  and  operation. 

Penstock  Analysis  and  Stilifener  Design  is 
Bulletin  No.  .">  of  Part  V — Technical  Investiga- 
tions. Model  Tests  of  Arch  and  Cantilever 
Elements  is  Bulletin  No.  6  of  Part  V.  Thermal 
Properties  of  Concrete  is  Bulletin  No.  1  of 
Part  VII — Cement  and  Concrete  Investiga- 
tions. 

These  three  reports  bring  to  nine  the  total 
number  of  studies  now  available  in  the  series. 
Previous  reports  published  are  Bulletins  Nos. 
1,  2,  :!,  and  4  of  Part  V.  entitled  "Trial  Load 
Method  of  Analyzing  Arch  Dams,"  "Slab 
Analogy  Experiments,"  "Model  Tests  of  Boul- 


der Dam,"  and  "Stress  Studies  for  Boulder 
Dam" ;  and  Bulletins  Nos.  1  and  2  of  Part 
VI — Hydraulic  Investigations,  entitled  "Alodel 
Studies  of  Spillways"  and  "Model  Studies  of 
Penstocks  and  Outlet  Works." 

Penstock  Analysis  and  StifCener  Design 
contains  information  about  pipe  shells  and 
supports  for  the  Boulder  Dam  penstocks.  It 
is  139  pages  long,  has  36  illustrations  and  16 
tables. 

Model  Tests  of  Arch  and  Cantilever  Ele- 
ments contains  a  description  of  the  cross- 
sectional  or  slab  models  of  Boulder  Dam, 
pertaining  principally  to  internal  stresses  and 
deformations  in  the  cantilever  and  arch  sec- 
tions. It  has  140  pages,  36  illustrations,  and 
16  tables. 

Thermal  Properties  of  Concrete  discusses 
the  conductivity,  specific  heat,  and  diflfusity 
of  concrete.  It  has  154  pages,  55  illustrations, 
and  34  tables. 

The  bulletins  may  be  obtained  from  the 
Bureau  of  Reclamation  in  Washington,  D.  C, 
or  in  Denver,  Colo.  The  three  new  bulletins 
released  are  priced  at  $1  a  copy  with  paper 
binding  and  $1.50  with  cloth  binding. 

Reclamation  Ruled  Defense  Agency 

Under  date  of  July  29,  1940,  the  Civil 
Service  Commission  issued  an  order  inviting 
attention  to  Departmental  Circular  No.  225 
setting  forth  in  full  a  letter  dated  July  1,  1910, 
from  Mr.  William  H.  McReynolds,  Adminis- 
trative Assistant  to  the  President,  regarding 
the  desirability  of  placing  restrictions  on 
shifting  personnel  to  and  from  defense  agen- 
cies. Mr.  McReynold's  letter  includes  the  fol- 
lowing paragraph : 

"In  ordinary  times,  it  would  seem  to  be 
good  policy  not  only  to  permit  transfers  freely 


within  the  Government  structure  but  to  facil- 
itate them.  During  the  present  period,  how- 
ever, the  urgent  needs  of  the  Government  it- 
self may  demand  the  retention  of  personnel 
in  positions  in  which  they  can  render  the 
most  valuable  service  to  the  national  defense 
program.  Consequently,  shifting  them  to 
other  agencies  in  which  their  services  would 
not  be  as  valuable  might  justifiably  be  pre- 
vented or  postponed." 

Under  the  provisions  of  this  order  certain 
administrative  and  field  offices  of  the  Bureau 
of  Reclamation  have  been  certified  in  the 
category  of  national  defense  units.  These 
are  as  follows : 

Washington,  D.  C. ;  Denver,  Colo. ;  Boulder 
Canyon,  Arizona-California-Nevada ;  Colum- 
bia Basin,  Washington;  and  Central  Valley, 
California. 

The  highly  trained  engineers  of  the  Bureau 
of  Reclamation  have  been  greatly  in  demand 
and  other  agencies  of  the  Government  in  the 
construction  field  have,  by  making  promo- 
tional ofEers,  secured  their  services.  Among 
those  requesting  transfers  was  the  Chief  of 
Engineers  of  the  Army,  and  by  special  request 
of  I'resident  Roosevelt,  Assistant  Secretary  of 
War  Patterson  issued  instructions  in  October 
to  the  Chief  of  Engineers  not  to  take  anyone 
from  the  Bureau  of  Reclamation. 

Heart  Mountain  Contract 

A  CONTRACT  for  the  construction  of  an 
additional  28  miles  of  branch  canals  or 
laterals  to  serve  approximately  5,600  acres 
in  the  Heart  Mountain  Division  of  the  Sho- 
shone project,  Wyoming,  was  awarded  October 
8  by  Secretary  of  the  Interior  Harold  L.  Ickes. 

Ray  Schweitzer  of  Los  Angeles,  Calif.,  sub- 
mitted the  low  and  successful  bid  of  $166,- 
196.90,  nine  proposals  having  been  received 
and  opened  by  the  Bureau  of  Reclamation  at 
its  Cody,  Wyo.,  office  on   September  6,  1940. 

This  contract  covers  earthwork  and  struc- 
tures for  three  laterals,  designated  as 
Laterals  H-80,  H-103,  and  H-105,  and  some 
sublaterals.  Structures  include  checks,  weirs, 
drops,  and  siphons  under  the  tracks  of  the 
Chicago,  Burlington  &  Quincy  Railroad. 
The  contractor  is  required  to  complete  all 
of  the  work  within  425  days. 

When  the  distribution  system  is  completed 
water  will  be  available  for  irrigating  approxi- 
mately 41,(X)0  acres  of  land,  of  which  more 
than  38,000  acres  are  public  land  that  will  be 
opened  for  settlement  in  accordance  with  pro- 
visions of  the  Reclamation  Law. 

The  Shoshone  Canyon  conduit  heads  at  the 
Sho.shone  Dam  and  tunnels  down  the  south 
side  of  the  Canyon,  about  3  miles.  The  Heart 
Mountain  Canal  begins  at  the  outlet  of  the 
conduit,  is  carried  over  the  Shoshone  River  by 
an  inverted  siphon,  and  extends  in  a  northeast 
direction  about  28  miles. 

About  23  miles  of  the  Heart  Mountain 
Canal  are  completed.  Contracts  have  al- 
ready been  awarded  for  the  construction  of 
about  40  miles  of  laterals  to  serve  10,000 
acres  of  land. 
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Use  of  Floating  Pans  in  Lake  Mead 

By  TOM  C.  MEAD,  Associate  Engineer,  Boulder  City,  Nevada 


MORK  WATER  is  lost  yearly  by  evaporation 
from  Ijike  Mead,  the  reservoir  Impounded  by 
Boulder  Dam,  than  would  be  re4|ulred  to  com- 
pletely flII  Madden  Resen-oir,  the  lake  which 
makes  possible  operation  of  the  Panama 
Canal,  and  in  any  set  of  detailed  calculations 
on  the  Colorado  River  water  supply,  the  evap- 
oration from  Lake  Mead  would  have  to  be 
taken  Into  accoimt. 

Where  water  is  limited,  the  loss  from  evap- 
oration must  be  measured  to  complete  the  in- 
ventory of  net  dependable  water  supplies. 
There  are  times  when  this  loss  can  be  obviated 
to  some  extent  by  practical  measures  as  pro- 
posed in  Utah,  by  diking  off  a  portion  of 
I'tah  Lake.  No  similar  suggestion  is  inferred 
for  Lake  Mead,  but  the  large  amount  of 
evaporation  from  this  body  entitles  It  to 
attention. 


Bureau  Conduct*  Retearch  on  Ketcly  Formed 
Lake 


In  the  fall  of  1985,  when  Lake  Mcud  began 
to  spread  out  from  the  channel  of  the  old 
Colorado  River,  the  Bureau  of  Reclamation 
Installed  three  evaporation  pans  on  rafts 
anchored  in  the  lake,  one  each  on  the  wind- 
ward and  lee  sides  of  the  first  large  basin  ui>- 
stream  from   Boulder  Dam,  and  one   in  the 


m 


No.  2. — Floating  evaporation  pan  on  the  south  side  of  the  Las   Vegas  Wash, 
center  within  white  fence  is  the  Nevada  land  evaporation  pan 


In 


No.  1. — Technician  prepares  to  measure  evaporation  in  pan 


basin  nearest  I'lerce  Ferry  some  42  miles, 
airline  dL-jtaiice.  upstream  from  the  dam.  The 
two  |uins  nearer  the  dam  wen'  assumetl  to 
measure  evaiKiratlon  In  the  large  ex|K>sed 
areas  of  the  lake,  and  the  |mui  near  I'lerce 
Ferry  was  assumed  to  measure  the  evajiora- 
llon  In  more  sheltered  deejvcanyon  iiortions 
of  the  lake. 

The   ideal   sought   in   using  a   partly   siil> 
merK<'<l  ixin  on  a   raft  was  to  obtain  condi- 
tions  as    nearly    as    |)os,slhle    identiciil    with 
IhoM'  on   a    natural   lake   surface.     I'nforlu- 
nately,  natural  conditions  cannot  help  iM'ini: 
<listurl)o<l.     The  pan  Itself  and  the  nece.--- 
protective    tiaffles,    to    shield    the    pan    fi^.i. 
wind  and  waves,  hinder  the  free  circulation 
of  air  and  water,  creating  an  artificial  • 
ditlon  differing  from  tliat  on  the  surroun' 
lake.     This    shielding    Increast-s    evaixiraliou 
from  the  |Min.     For  o   Clas.-i  A   Weather   Hii- 
reau  pan,  such  as  \\m.t\  here,  some  exjsTlni' 
indicate  that  the  tliuiling  luin  eva|M)nili<>i 
alMint  l.'l  times  the  natural  lake  evaporaii 
That  assumption  Is  nuide  in  coimertlon  with 
the  tests  at  I.ak<>  M(>ad. 

I'hotograph   No.   1    shows  the  gciiprnl  coi 
Htmcllon  of  two  of  the  rnfls.     The  tlmbei 
lire  Intende*!  to  stop  waves  breaking  Into  the 
pan.     The  sides  of  the  pun  proJetH  above  Hie 
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lake  level  affording  additional  protection.  A 
triangular  baffle  inside  the  pan  helps  to  pre- 
vent water  slopping  out. 

Cha)ipe  in  Water  Level  Measured 
Periodically 

Twice  a  week  an  observer  visits  each  pan 
to  measure  the  change  in  water  level.  This 
he  does  with  a  portable  hook  gage  from  .-i 
stilling  well  siijiport.  The  stilling  well  is  a 
section  of  pipe  attached  to  an  adjustable 
triangular  base.  Hook  gage  and  stilling  well 
in  position  for  observer's  use  are  seen  a  foot 
or  two  ahead  of  the  observer  in  photograph 
No.  1. 

At  each  ^isit  the  observer  replenishes 
evaporated  water  with  water  from  the  lake. 
Occasionally  he  renews  it  entirel.v  to  prevent 
gradual  concentration  of  the  dissolved  solids 
carried  in  solution  in  lake  water. 

In  photograph  No.  1  will  be  seen  three 
folded  papers  held  to  the  rim.  of  the  pan  by 
wire  clamps.  These  papers  contain  powdered 
Indelible  pencil  and  should  rain,  waves,  or 
flying  spray  wet  them  in  the  period  between 
observer's  visits,  the  dye  from  the  indelible 
pencil  will  run,  serving  warning  to  the  ob- 
server that  change  of  level  in  the  pan  during 
that  period  is  only  partly  due  to  evaporation. 
He  puts  down  the  doubtful  record  as  "miss- 
ing" and  replaces  the  discolored  indicator 
papers  with  new. 

A  substitute  for  a  missing  floating  pan 
record  is  supplied  as  will  be  explained.  On 
the  shore  opposite  each  floating  pan  is  a  pre- 
cipitation gage  and  a  Weather  Bureau  Class 
A  land  pan.  Photographs  Nos.  2  and  3  show 
land  stations  in  the  distance.  Headings  are 
made  at  the  land  pan  exactly  as  they  are  at 
the  floating  pan  except  correction  is  made 
for  the  effect  of  rainfall.     Each   month   the 


No.  3. — Pierce  Ferry  floating  pan  with  land  pan  on  shore  in  the  distance 


ratio  of  the  evaporation  pf  the  floating  pan 
to  that  from  the  land  pan  is  obtained  during 
periods  of  contemporaneous  record.  This 
same  ratio  is  assumed  to  hold  when  there  are 
gaps  in  the  floating  pan  record.  When  wind, 
waves,  and  other  disturbances  have  si)oiled  a 
floating  pan  record,  tlie  observer  uses  in  its 
place  the  land  pan  evaporation  for  the  missing 
period  multiplied  by  the  ratio  just  referred  to. 
At  the  time  the  pans  were  installed  the 
procedure  followed  here  might  be  considered 
a  standard  one.  However,  at  the  present 
time  the  Bureau  is  watching  with  keenest  in- 
terest promising  new  methods  developed  and 
brought  to  the  front  by  research  workers,  hop- 
ing that  one  or  a  combination  of  methods  will 
be  practical  for  adaptation  to  Lake  Mead  con- 
ditions so  that  eventually  the  evaporation  loss 
can  be  measured  with  greater  exactness. 


Secretary  Ickes   Orders  Additional  Power 
I  Equipment  for  Boulder  Dam 


POWER  equipment  for  Unit  A-5,  the  eleventh 
large  generating  unit  for  the  Boulder  Dam 
power  plant,  was  ordered  October  9. 

Two  contracts  were  awarded,  amounting  to 
$457,048.  The  General  Electric  Co.  of  Schenec- 
tady, N.  Y.,  on  its  bid  of  $411,099  will  furuish 
three  27,500-kilovolt-amiwre  transformers  and 
tliiee  230-kilovolt,  800-ampere  oil  circuit 
breakers. 

The  Graybar  Electric  Co.,  Inc.,  of  Denver, 
Colo.,  on  its  bid  of  .$46,549,  will  furnish  six 
disconnecting  switches. 

The.se  two  companies  sut)niitted  tlie  lowest 
bids  for  the  respective  items  of  11  proposals 
received  and  oiiened  by  the  Bureau  of  Recla- 
mation at  its  Denver,  Colo.,  office  on  Septem- 
ber 5,  1940. 

Unit  A-5  will  be  installed  in  the  Arizona 
wing    of    the    U-.shaiied    powerhouse.      The 


transformers  to  be  fuinished  under  one  of 
the  contracts  awarded  will  be  installed  on  a 
platform  along  the  river  side  of  the  Arizona 
wing  of  the  powerhouse. 

A  contract  for  a  14-foot  butterfly  valve  to 
be  used  as  a  shut-off  valve  for  the  turbine  of 
Unit  A-o  was  awarded  October  4. 

The  Consolidated  Steel  Corporation,  Ltd., 
of  Los  Angeles,  Calif.,  submitted  the  success- 
ful bid  of  .$148,500,  which  was  the  lowest  of 
three  proposals  received  and  opened  by  the 
Bureau  of  Reclamation  at  its  Denver,  Colo., 
office  on  September  12,  1940. 

This  14-foot  butterfly  valve  of  alloy  cast 
steel  will  be  bolted  to  the  flanged  end  of  the 
penstock  or  pipe  that  will  supply  water  to 
the  115,000-horsepower  turbine.  It  will  serve 
to  shut  off  the  flow  of  water  to  the  turbine 
under  emergency  conditions  with  a  maximum 


pressure  of  300  pounds  per  square  inch  and 
with  a  flow  of  8,000  cubic  feet  per  second 
through  the  valve.  Normally  the  valve  will  be 
operated  witli  no  flow  in  the  penstock. 

The  contractor  is  required  to  ship  the  valve 
within  425  da.vs  after  receipt  of  notice  of 
award  of  contract. 

Boulder  City  Residential  Leases 

RENTAL  rates  to  go  into  effect  at  Boulder 
City,  Nev.,  and  the  regulations  governing  the 
is-suance  of  leases  of  residential  sites  in  the 
model  governmental  city  were  announced  by 
the  Department  of  the  Interior  on  October  14, 
1940. 

Monthly  rental  rates  for  lots  approximately 
50  by  100  available  as  residential  building 
sites  will  range  from  $2.50  to  $20  depending 
on  the  location. 

The  minimum  construction  values  of  houses 
to  be  erected  range  from  $3,000  to  $10,000,  also 
depending  on  the  location.  The  highest  priced 
residential  sites  command  a  view  of  beautiful 
blue  Lake  Mead.  Boulder  Dam's  reservoir,  tlie 
largest  artificial  body  of  water  in  the  world. 

Lessees  must  satisfy  City  Manager  Sims  Ely 
that  they  are  citizens  of  the  Ignited  States,  of 
good  character,  rtnancially  responsible,  and 
without  intention  of  leasing  for  speculation. 
Renewals  of  present  leases  are  also  within  the 
discretion  of  the  city  manager  for  periods  of 
10  years  from  their  date  of  expiration. 

Rental  rates  are  not  to  be  increased  within 
the  life  of  a  lease  but  may  be  lowered  by  the 
Secretary  of  the  Interior  at  the  end  of  any 
."i-Year  period  from  promidgation  of  the 
regulations. 


Annual  Meeting 

THI-;  annual  meeting  <pf  the  Association  of 
Land  Grant  Colleges  and  Universities  will  be 
held  at  the  Drake  Hotel,  Chicago,  November 
11-13,  inclusive. 
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CCC  Accomplishments  on  Federal  Reclamation  Projects 


FISCAL  YEAR  1940 


By  ALFRED  R.  GOLZ£,  Supervising  Engineer,  CCC 


IN  THK  fiscal  year  1940  the  44  CCC  caiups 
allocated  to  tbe  Bureau  of  Reclamatlou  di- 
rected their  activities  to  the  permanent  Im- 
provement of  30  Reclamation  pri>Ject8  in  15 
Western  States.  Work  on  all  projects  con- 
tinned  to  go  forward  with  little  delay,  except 
where  it  was  dii<tnrl)ed  by  nnusual  conditions 
of  weather  or  other  circumstances  beyond  the 
control  of  the  project  authorities. 

The  problems  of  each  Reclamation  project 
difTer  somewhat  from  those  of  each  other 
project ;  however,  there  is  n  c«»rtain  similar- 
ity on  the  whole,  particularly  true  of  the 
operating  proJe<-ts,  that  is  re8|K)nslble  for  a 
general  uniformity  in  the  type  of  work  car- 
ried on  by  the  CCC  camps  on  Reclamation 
projects.  Water-control  structures  vary  in 
design  on  the  different  projects,  but  their 
construction  is  well  suited  to  the  CCC  en- 
rollfo  whether  it  be  on  a  project  in  Montana 
or  one  in  New  Mexico.  OiKrating  roads  are 
enaentJal  everywhere  to  facilitate  the  travel 
of  ditch  riders  and  other  officials  in  their 
dntles  connected  with  the  safe  delivery  of 
Irrigatiuu  water  to  its  ultimate  consumer. 
Protection  of  this  water  iu  transit  is  a  re- 
Kponsibility  of  no  small  degree  resting  on  the 
shoulders  of  the  o|ierating  official.     Tlirough 


the  work  of  the  CCC  dnring  the  past  years 
this  resjwn.slbility  has  become  less  of  a  bur- 
den. Weed  control,  rodent  control,  leveling 
of  spoil  banks,  planting  of  trees  for  wind- 
breaks, experiments  with  different  types  of 
pasture  grasses,  and  tbe  fighting  of  forest 
and  grass  fires  are  only  a  few  of  the  other 
activities  carried  on  by  the  CCC  on  reclama- 
tion projects. 

Emergency  work  has,  as  in  past  years,  con- 
tinued to  occupy  much  of  the  time  of  en- 
roUees.  Canal  breaks  on  the  Owhyee  project, 
an  earthquake  on  the  Yuma  project,  and 
floods  on  the  Orland  project,  at  Tule  Lake 
and  on  the  Yuma  project  wore  particularly 
severe.  Fires,  both  forest  and  grass,  were 
numerous  In  the  dry  summer  of  1939  and  the 
early  summer  of  1940.  Searching  for  per- 
sons drowned  in  canals  or  rivers  or  lost  in 
the  desert  or  mountains  has  become  a  routine 
responsibility  of  the  Rcclanwtlon  camps,  in 
coo|ieration  with  the  local  nuthoritios. 

Improvements  to  Dams 

Improvements  to  the  dams  of  tbe  Ituroau 
of  Reclamation  were  a  primary  work  project 
of  the  CCC  In  the  fiscal  year  1940.     Outsfmid 


Enrollees  burn  the  trees  and  brush  cleared  from  Shasta  Dam  Reservoir  site,  Central 

Valley  project,  California 


\ 
ing  was  the  completion  of  the  upper  embank- 
ment of  the  Deer  Flat  Reservoir  on  the  Hois« 
project,  raising  Clear  Lake  Dam  on  the 
Klamath  project,  constructing  the  pariii>ot 
wall  on  the  Moon  Lake  Dam  on  the  Mimn 
Lake  project,  tbe  Pine  View  Dam  on  the 
Ogdcn  River  project,  and  tbe  Agency  Valley 
Dam  on  the  Vale  project,  making  luistH;!- 
Inneous  Improvements  at  the  Bocn  Dam  on 
the  Truckee  storage  project  and  the  Taylor 
I'ark  Dam  on  the  Uncompahgre  project,  and 
cleaning  up  the  area  around  Arrowrock  Dam. 

Work  on  Operating  Projects 

On  oi)erating  projects,  as  in  past  year^ 
principal  attention  was  given  to  rehabilita- 
tion of  physical  features,  with  the  objective 
of  conserving  water  by  means  of  permanent 
construction. 

On  the  Belle  Fourchc  project  in  South 
Dakota  enrollees  manufactured  concrete  niiw 
and  used  it  in  tlie  construction  of  cuh 
and  turn-outs.  Other  stnictures  were  ■ 
pletely  rebuilt  with  concrete,  ami  canals  were 
linwl  with  concrete  where  necessary.  A 
large  concrete  flume  on  the  South  Canal  wal 
built  by  the  CCC  enrollees. 

General  improvement  of  the  dlstrlbutioa 
system  of  the  Boise  project,  Idaho,  was  coir 
tinned.  Canals  and  laterals  of  the  project 
were  riprappcd,  cattle  guards  were  built  ot 
operating  roads,  the  Mora  Siphon  was  rebuilt, 
96  concrete  weirs  for  accurate  measurt'nicni 
of  water  were  installed,  and  a  weed-control 
campaign  was  actively  conducted. 

In  addition  to  the  Hackherry  Draw  t'  ' 
control  works,  on  the  Carlsbad  project. 
Mexico,  attention  was  directed  to  the  l:iiid- 
s<-nping  at  Avalon  Dam.  rock  and  concrete 
lining  of  canals,  and  the  control  of  rodents, 
Work  was  begun  at  Alamogordo  Dam  for  t 
rtrrcatlonal  development,  and  some  work  nai 
done  to  improve  the  spillway  chaiiiKl  IhI.hv 
the  dam. 

In  Colorado,  the  Grand  Vidley  pi<.j.<  . 
the  reconstruction  of  minor  8tructure^ 
lining   the   main   canals   and   laterals   m     '' 
excellent  progress. 

<>n  tbe  Huntley  pr(ij<'<'t  in  Montana,  rcpUi 
mont  of  structures,  riprapping  ditcbca  wll 
r<H-k  and  gravel,  and  construction  of  opertitin^ 
roads  continued  as  a  major  activity  :  nn  ad- 
ditional beailgale  was  placed  un<ler  iciii>lrii* 
tioii  for  the  Huntley  main  canal  to  Hti|ipli'in>Mil 
the  project  water  sup|ily.  Experiments  wire 
In  progress  with  bentonitc  to  determine  itj 
value  as  a  B«-aling  agent. 

Const  rnci  ion  of  a  road  to  provide  access  i 


I 


{  318  )        Tbe  Reclamation  Era,  November  1940 


recreational  areas  at  Alcova  Reservoir  on  the 
Kendrick  project  in  central  Wyoming  was  65 
percent  complete  at  the  end  of  the  year.  Plans 
for  full  use  of  this  area  are  under  considera- 
tion by  the  National  Park  Service. 

The  raising  of  Clear  Lake  Dam  with  the 
assistance  of  CCG  forces  was  completed  and 
will  materially  increase  the  water  supply  of 
the  Klamath  project  in  southern  Oregon  and 
northern  California.  The  lining  of  canals 
with  concrete  and  the  permanent  replacement 
of  structures  will  safeguard  the  delivery  of 
this  water.  The  main  dike  on  the  Tule  Lake 
sump  was  reinforced  with  riprapping  and 
sheet  piling  to  protect  it  against  the  pressure 
of  flood  waters.  Control  of  noxious  weeds  oc- 
cupied much  of  the  time  of  the  enroUees  on  this 
project. 

On  the  Lower  Yellowstone  and  Milk  River 
projects  in  Montana,  the  replacement  of  struc- 
tures, the  construction  of  operating  roads,  the 
leveling  of  spoil  banks,  the  riprapping  of 
canals  and  structures,  and  the  control  of 
weeds  were  the  principal  activities. 

Park  development  at  Lake  Walcott  on  the 
Minidoka  project,  Idaho,  was  continued  and 
extended.  The  rock  paving  and  riprapping 
of  the  project  drainage  and  distribution  sys- 
tem was  the  major  activity.  Other  activities 
included  the  gravel  and  clay  lining  of  canals, 
construction  of  minor  structures  and  oiwrat- 
ing  roads,  weed  and  rodent  control,  and  aid 
to  the  Fish  and  Wildlife  Service  in  develop- 
ment of  the  wildlife  refuge  at  Lake  Walcott. 
In  Nevada  the  CCC  camps  continued  their 
work  in  rehabilitating  the  Newlands  project 
through  the  construction  of  structures,  level- 
ing of  spoil  banks,  and  weed  and  rodent  con- 
trol, and  began  construction  of  the  Scheckler 
Reservoir,  designed  to  conserve  the  winter 
flow  of  water  from  the  Lahonton  Reservoir. 
A  great  variety  of  work  occupied  the  four 
camps  on  the  North  Platte  project  in  Ne- 
braska and  Wyoming.  Recreational  work  was 
continued  at  Guernsey  Reservoir  and  Lake 
Minatare.  Work  in  the  irrigated  area  in- 
cluded the  construction  of  telephone  lines, 
cattle  guards,  operating  roads,  lining  of  canals 
with  concrete,  rock  and  gravel,  construction 
of  water  control  and  measuring  devices,  manu- 
facture of  concrete  pipe,  the  planting  of  150,- 
000  trees,  the  operation  of  three  nurseries, 
and  weed  and  rodent  control. 

CCC  forces  on  the  Orland  project,  Cali- 
fornia, were  mainly  concerned  with  the  re- 
building of  earth  laterals,  lining  them  with 
concrete,  the  construction  of  operating  roads, 
and  miscellaneous  small  structures. 

On  the  Owhyee  project  in  Oregon  the  CCC 
have  been  a  valuable  aid  In  assisting  new  set- 
tlers by  the  reconstruction  of  the  antiquated 
distribution  systems  brought  within  the 
Owhyee  project.  Emergency  work  and  con- 
struction of  operating  roads  were  other  pri- 
mary activities  of  the  CCC  men  on  the 
project. 

Down  in  southern  New  Mexico  the  Rio 
Grande  project  extends  more  than  100  miles 
along  the  Rio  Grande.    Throughout  this  area 


CCC  constructed  scenic  highway  skirts  Alcova  Reservoir  on  the  Kendrick  project, 

Wyoming 


CCC  forces  have  worked  to  improve  the  Gov- 
ernment's system  of  irrigation  works.  Oper- 
ating roads  were  built  along  the  canals,  water 
control  structures  were  replaced,  spoil  banks 
were  leveled,  and  ditches  were  fenced  for 
pasture.  The  Texas  lateral  was  extended  and 
the  banks  of  the  Franklin  Canal  in  El  Paso 
were  reconditioned  prior  to  being  fenced.  The 
foundations  of  the  MeslUa  Dam  were  recon- 
structed. 

At  Elephant  Butte  Reservoir  a  fish  hatch- 
ery was  completed  and  landscaping  was 
begun.  Overnight  cabins,  sewer  and  water 
lines,  riprapping  of  reservoir  banks,  con- 
struction of  shore  roads  and  the  planting 
of  trees  and  shrubs  were  continued  in  the 
recreational  area. 

The  Shoshone  project  in  northern  Wyom- 
ing benefited  by  the  construction  of  operating 
roads,  rebuilding  of  minor  structures  and  re- 
construction of  several  major  structures,  In- 
cluding the  Alkali  Creek  incline  drop.  Experi- 
ments in  weed  control  and  pasture  grasses 
were  continued. 

On  the  Sun  River  project  in  Montana  op- 
erating roads  were  constructed  with  CCC 
forces,  canals  were  blanketed  and  riprapped. 
Spoil  banks  were  leveled  and  work  was  con- 
tinued on  the  Willow  Creek  Feeder  Canal, 
expected  to  be  completed  early  in  the  fiscal 
year  1941. 

On  the  Uucompahgre  project  in  Colorado 
replacement  of  deteriorated  structures  took 
precedence  as  the  most  essential  part  of  the 
CCC  program.  The  riprapping  of  canals  and 
laterals  and  the  banks  of  the  Uncompahgre 
River  continued  the  project  plan  for  full 
erosion  control  of  all  waterways.    Other  work 


included  the  construction  of  operating  roads, 
the  building  of  drain  ditches,  and  weed  con- 
trol, the  latter  a  vitally  important  matter 
on  this  particular  project. 

CCC  forces  continue  their  work  on  the 
drainage  system  of  the  Vale  project  in  Ore- 
gon and  the  improvement  of  the  laterals  and 
structures,  the  construction  of  operating 
roads,  cattle  guards  and  the  control  of  ro- 
dents and  noxious  weeds.  A  detail  from 
the  Vale  camp  constructed  the  parapet  and 
curb  wall  on  the  Agency  Valley  Dam. 

CCC  work  was  well  distributed  over  the 
extensive  Yakima  project  in  Washington. 
Beginning  with  the  storage  reservoirs  in  the 
mountains,  CCC  forces  continued  the  clearing 
of  water-killed  timber  from  Lake  Kachess 
and  Lake  Keechelus.  Concrete  pipes  varying 
in  sizes  from  30  to  42  inches  were  installed 
in  many  places  on  the  distribution  system  of 
the  project ;  46-  and  56-inch  wood  stave  pipe 
siphons  were  reconstructed  at  several  loca- 
tions. Operating  roads  were  built,  spoil  banks 
leveled,  canal  banks  strengthened,  and  siphons 
built  to  replace  flumes.  Canals  were  rip- 
rapped  and  lined  with  concrete,  gravel,  or 
asphalt.    Weed  control  was  not  neglected. 

In  the  sunny  climate  of  southern  Arizona 
and  California,  CCC  enroUees  on  the  Yuma 
project  worked  throughout  the  year,  irrespec- 
tive of  local  temperatures.  Accomplishments 
included  the  placing  of  drain  tile,  the  construc- 
tion of  operating  roads,  pouring  considerable 
concrete  lining,  and  the  building  of  canal 
structures.  Precast  concrete  panels  were  in- 
stalled as  a  lining  in  the  lateral  system,  and 
spoil  banks  were  leveled.  The  CCC  men  were 
called  for  emergency  work  following  a  flood 
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Pan  of  the  equipment  operated  by  CCC  enrollees  on  the  Deschutes  project,  Oregon 


in  November  193i)  niid  an  earthquake  in  May 
IWO.  Weed  and  rodent  control  were  allied 
activities  tlirongh  the  year. 

Work  on  ConttmcUon  Project* 

On  the  construction  projects  the  greatest 
amoinit  of  worit  with  CCC  enrollees  was  done 
on  the  Dettchntra  pn>Ject,  where  at  the  end  of 
the  year  18  niiies  of  the  65-mlle  main  canal 
had  been  nearly  completed  and  3  additional 
miles  strlpi»ed  of  earth  was  ready  for 
drIllinK-  During  the  siunmcr  |)eriod  enrollees 
continued  the  connlructlon  of  the  Wickiup 
Dam  and  Dike  and  clearing  of  the  Wickiup 
Reservoir  area. 

Enroile«-s  contlnue<l  with  the  clearing  of  the 
naervolr  area  at  Shasta  Dam  on  the  Central 
Valley  project.  Mechanized  in  part.  thU  work 
has  none  the  less  been  ontstanding,  and  a  testi- 
monial to  the  amount  of  work  that  can  lie 
acoimpllshed  Ity  previously  untralnc<l  men 
under  adequate  suiM-rvision. 

On  the  Moon  l^ke  project,  Utah,  the  Mid- 
view  Feeder  Cnnni  illversion  dam  and  head- 
gate  stnjcture  on  the  Duchesne  River  was 
completed  and  pUiceil  in  service.  Schedule  1 
of  the  Yellowstone  Fe<>der  Canal  (10  miles) 
was  also  completed  and  schedule  2  (7  miles) 
nearly  coniplete«l. 

.North  of  Salt  Ijike  City  on  the  Ogden  River 
prtiJ«Tt  some  ImpnivenHtits  were  maile  to  the 
Ogden-Brigham  Canal,  ami  the  South  (tgden 
Canal  extension  and  wasteway  which  wen- 
7.'>  percent  complete  at  the  md  of  the  year. 

The  clearing  of  the  Deer  Creek  Reservoir 
on  the  ProTO  River  project,  L'lah,  of  tn-es 
ami  bnlldlngs  continued.  Fencing  of  the  res- 
ervoir right-of-way  made  good   progress.    A 


large  bridge  over  the  I'rovo  River  on  the 
Charleston-Midway  Highway  was  completed. 

The  voliune  of  the  work  that  the  CCC  boys 
are  doing  on  Reclamation  projects  is  illus- 
trated well  by  the  following  table  of  a  few  of 
the  more  common  types  of  work  completed 
in  the  fiscal  year  1!>40 :  ;{0,000  ro<ls  of  fences : 
56  miles  of  telephone  line ;  224  cuttle  guards : 
373  signs;  083  rods  of  walls;  400  miles  of 
operating  roads;  4!>,000  linear  feet  of  piiie 
lines;  and  2,3,'>8  water-control  structures. 

In  addition,  enrollees  in  liHO  cleared 
2,500.000  yards  of  channels  and  2,200  acres  in 
irrigation  reservoirs.  They  lined  380.000 
square  yards  of  canals  and  laterals  and  ex- 
cavated 3,.380,000  cubic  .vards  of  earth  and 
172.000  cubic  yards  of  rock  for  ditches.  They 
placed  465,000  square  yards  of  rock  and  con- 
crete riprap,  they  moved  472,000  cubic  yards  of 
earth  in  leveling  spoil  banks,  planted  162,00<J 
trees,  conducted  weed  control  on  13,000  acres 
and  rodent  control  on  200,000  acres;  11,000 
man-days  were  spent  battling  forest  and  grass 
fires  and  another  11,000  inon-days  for  miscel- 
laneous emergency  work,  including  floo<ls  and 
earthquakes. 

Training  of  Enrotlm 

The  young  men  who  enroll  in  the  Civilian 
Conservation  Corps  are  generally  unlniined  in 
the  types  of  work  that  the  camps  are  doinu 
on  Reclamation  projects.  To  enable  the  en- 
rollee  to  do  good  work  while  in  the  (H'C  ninl 
to  provide  him  with  tlie  ex|>erien<v  with 
which  to  secure  gainful  emplnyment  when 
leaving  the  (;CC,  is  the  twofold  purpom-  .if 
the  training  program  established  In  i>ach  camp. 
Thrmigh  the  imisI  year  large  nimihers  of  en- 


rollees receive<l  training  under  this  program 
in  many  fields  of  activity  associated  with  the 
conservation  work  of  the  Bureau  of  Reclama- 
tion. 

Credit  must  be  given  to  the  CCC  engiii' 
(limp    sui)erintendents,    foremen,    mecha; 
ai;d  other  employees  who  are  chargeil  witb 
resijonsibillty  of  conducting  the  Job  tralimi,; 
progrums  in  the  cam|)s.    It  is  because  of  tln-ir 
efforts  that  the  past  year  has  seen  the  train- 
ing work  greatly  »trengthene<l  In  all  the  camps. 

Method  of  Trnining 

During   the  day   on   the  Job   the  foriiii;iii 
i-xiilalns   to  the  enrollees   in  his  charge  the 
liro|K>r  way  to  do  their  work.    One  or  two  even- 
ings a  week  he  holds  a  class  in  camp  to  teach 
the  boys  of  his  crew  the  reasons  for  doin:: 
work  the  proper  way,  and  some  of  the  fi. 
mentals  that  underlie  these  reasons.     CI: 
are  scheduled  in  all  subjects  relating  to 
field  work.    In  the  classroom  work  the  a^ 
ance  of  regular  Bureau  employees  has  I'x-i 
helpful  in  teaching  qualified  enrollees  techni- 
cal subjects  and  subjects  of  a  clerical  nai 
such    as    projjerty    accountability    and    ■ 
keeping. 

.\ll  Job  training  work  Is  outlined  to  insure 
presentation  of  the  material  in  an  orderly 
and  logical  manner  and  to  coordinate  the 
training  on  the  Job  with  the  classroom  worli 
off  the  Job.  Each  foreman-instructor  pn* 
iwrcs  his  own  outline,  usually  on  the  basis  ol 
covering  tiie  subject  in  6  months,  tlie  length  ol 
one  enrollment  period.  For  men  who  recti  roll 
for  a  second,  third,  and  fourth  6-nionth  period, 
advanced  courses  are  given  In  tlie  subject! 
related  to  the  field  work  for  which  they  show 
a  siiecial  aptitude. 

Concrete  and  timber  construction  are  per 
liaiis  the  most  common  subjects  in  the  Recia 
niatlon  camps  with  the  exception  of  c<iuip 
ment  oi)eration.  Particular  stress  has  befll 
given  to  the  training  of  operators  who  managj 
the  large  fleet  of  motorized  equipment  in  tiM 
custody  of  the  camps  on  Reclamation  projects 
The  hundreds  of  trucks  and  tractors  are  op 
crated  by  enrollees  who  thereby  acquire  i 
vocation,  not  only  of  value  to  themselves  ii 
securing  a  Job  on  leaving  the  CCC,  but  likclj 
to  he  helpful  to  the  Nation  In  solving  tin 
problems  arising  from  troubled  world  condl 
tions. 

Tlie  success  of  the  CCC  camiw  on  Re<-lanui 
tlon  projects  has  been  due  in  no  small  mcasiin 
to  the  success  of  the  training  program  I 
Is  anttclimted  that  as  the  suiH-rvlsory  immmmi 
nel  and  others  In  charge  of  the  training  worl 
become  more  familiar  with  the  problems  la 
volve<l  It  win  reach  an  even  higher  degree  a 
efflcleiH-y.  Kxpanslon  of  the  work  of  th 
Ilureau  In  new  areas  will  provide  greater  op 
IKirtunllles  for  employment  of  enrolhi's  li 
work  of  mutual  lieneflt  to  them  and  tlici 
Oovenunent.  There  Is  every  reason  to  IM 
lleve  thot  the  accomplishments  of  the  camp 
in  future  years  will  continue  to  sun>a>o<  end 
previous  year's  outstanding  reconl. 
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NOTES     FOR     CONTRACTORS 


Project 


Boulder  Canyon,  Ariz.- 
Kev. 


Central  Valley,  Calif.... 

Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 


Shoshone-Heart  Moun- 
tain, Wyo. 

Mirage  Flats,  Nebr 


Columbia  Basin,  Wash. 
Colorado  River,  Tex. . . 
Gila,  .\.riz 


Buffalo  Rapids  (Second 
Division).  Mont. 

Shoshone-Heart  Moun- 
tain, Wyo. 

Kendrick,  Wyo.. 


Colorado  River,  Tex-. 


Boulder  Canyon,  -\riz.- 

Ncv. 


Colorado  River,  Tex... 
Yakima-Roza,  Wash... 


Columbia  Basin,  Wash 


Boulder  Canyon,  Ariz.- 
Nev. 


Central  Valley,  Calif- 


Colorado  River,  Tex.. 


Boulder  Canyon,  Ariz.- 
Nev. 


Columbia  Basin,  Wash. 


Central  Valley,  Calif. 


Ail-American   Canal, 

Ariz.-Calil. 
Parker     Dam     Power, 

Ariz.-Calif. 


Mirage  Flats,  Nebr. 


Bids 

opened 


Work  or  material 


Buffalo   Rapids    (First 
Division)  Mont. 


Sept.    5 

Sept.  6 
Sept.  12 
Sept.  10 

Sept.    6 

Aug.  27 

Sept.    5 

Sept.  17 

Sept.  18 
Sept.  .1 
Aug.    7 

Sept.  27 

Sept.  25 
Sept.  30 

...do... 
Oct.     2 


Oct    4 


Aug.  12 

Oct.     2 

Oct-     4 
..do..-. 

Sept.  23 
Oct.     1 


Power  transformers,  high-volt- 
age switching  equipment 
and  lightning  arrester  for 
imit  -\-5,  Boulder  power 
plant. 

Two  250-ton  traveling  cranes 
for  the  Shasta  power  plant. 

One  168-inch  butterfly  valve 
for  Boulder  power  plant. 

Generator  voltage  bus  struc- 
tures and  oil  circuit  breaker 
for  Grand  Coulee  power  plant. 

Earthwork  and  structures  on 
laterals  H-89,  H-103,  and  H- 
105  and  sublaterals. 

Automobile  stakebody  and 
dumpbody  trucks. 


Pipe,  fittings,  valves,  and 
cocks  for  Grand  Coulee 
power  plant. 

48  upper  tracks  for  bulkhead- 
gate  frames  for  Marshall 
Ford  Dam. 

Absorptive  form  lining  for 
pumping  plant  No.  1. 

2  motor-driven  pumping  units. 

Furnishing  and  installing  an 
electric  elevator  for  the  Sho- 
shone Canyon  Conduit  con- 
trolling works. 

Preparation  of  concrete  aggre- 
gates. 

288  trashracks  for  outlet  works 
at  Marshall  Ford  Dam. 

Structural  steel  for  support- 
ing structures  for  the  South- 
ern California  Edison  Co. 
transformer  circuit  and 
switching  station. 

Structural-steel,  gate-handling 
frame. 

Earthwork,  pipe  lines  and 
structures,  Terrace  Heights 
pump  lateral,  Yakima  Ridge 
Canal. 

Structural  steel,  rotor -erection 
platform,  rotor-erecti(m 
girders  and  base,  and  stator- 
erection  platform  for  Grand 
Coulee  power  plant. 

Couphng  capacitors,  distribu- 
tion transformers  with  pro- 
tective devices  and  acces- 
sories, and  carrier  line  traps 
for  Boulder  power  plant. 

15  bulkhead-gate  frames  and 
guides  for  main-unit  turbine 
draft  tubes:  2  bulkhead-gate 
frames  and  guides  for  sta- 
tion service  unit  draft  tubes; 
34  gate  latches  for  bulkhead 
gates  at  Shasta  power  plant. 

Ifi-ton  hand-operated  trolley 
with  one  equalizer  beam  and 
trolley  stops  for  gale-han- 
dling frame. 

2  flowmeters  for  measuring  the 
flow  of  water  through  the 
115.000-horsepower  hydrau- 
lic turbines  at  Boulder 
power  plant. 

Residences  at  Leavenworth, 
Entiat  and  Winthrop  sta- 
tions for  migratory  fish 
control. 

2  oil  purifiers  and  1  filter- 
paper  drying  oven  for  the 
Shasta  power  plant. 

Radial  gates  and  radial-gate 
hoists  for  Coachella  Canal. 

Gate  frames  and  gate  latches 
for  22-  by  35-foot  fixed-wheel 
penstock  gates  for  intake 
structure  at  Parker  power 
plant. 

One  IH-cubic  yard  dragline 
excavator  and  two  dragline 
buckets. 

4  Diesel -engine-powered 
crawler  tractors. 


Low  bidder 


Name 


General  Electric  Co. 

.--.do .- 

Westinghouse  Electric  &  Man- 
ufacturing Co. 
Graybar  Electric  Co.,  Inc 


Consolidated   Steel   Corpora- 
tion, Ltd. 
I.  T.  E.  Circuit  Breaker  Co.-.. 
General  Electric  Co 


Ray  Schweitzer. 


General  ^Motors  Corporation 
(Chevrolet  Divi.sion). 

Yellow  Truck  and  Coach  Man- 
ufacturing Co. 

Diamond  T  Motor  Car  Co 


U.  S.  Pipe  Bending  Co.. 
Valley  Iron  Works 


Wood  Conversion  Co.. 
Fairbanks  Morse  Co.. 
O'Keefe  Elevator  Co.. 


M.J.  Gilpatrick., 


Stupp  Bros.  Bridge  &  Iron  Co 

International  Derrick  &  Equip- 
ment Co.  of  California. 


Paxton  &  Vierling  Iron  Works 
Fyte*  Co. 


.\merican  Bridge  Co. 


General  Electric  Co. 
do..- 


.John  W.  Beam 

The  I*aulson  Machine  Works 


Cyclops  Iron  Works 

Simplex  Valve  &  Meter  Co  - 

West  Coasl  Construction  Co. 
The  De Laval  Separator  Co. . 


Address 


Schenectady,  N.  Y. 

...do 

Denver,  Colo 


Los  Angeles,  Calif. 

Philadelphia.  Pa.. 
Denver,  Colo. 


Los  Angeles,  Calif. 


Detroit,  Mich 

Pontiac,  Mich 

Wa.shington,  D.C... 
San  Francisco,  Calif. 

Yakima,  Wash 


St.  Paul,  Minn.... 
Kansas  City,  Mo.. 
Omaha,  Nebr 


Riverton,  Wyo.. 

St.  Louis,  Mo... 
Torrance,  Calif.. 


Omaha,  Nebr. 
Nyssa,  Oreg..- 


Denver,  Colo- 


Schenectady,  N.  Y-. 
-...do 


Denver,  Colo... 
Portland,  Oreg., 


San  Francisco,  Calif.. 
Philadelphia,  Pa 


Seattle,  Wash. 


Worden  .\llen  Co 

Western  Foundry  Co. 
Valley  Iron  Works 


Harnischfeger  Corporation. 
Caterpillar  Tractor  Co 


Chicago,  111. 


Milwaukee,  Wis. 
Portland,  Oreg... 
Denver,  Colo 


Milwaukee,  Wis. 
Peoria,  III 


Bid 


1  $248, 694. 00 

'  162,  405.  00 

3  9,  285. 00 


'46,549.00    do 


Terms 


148, 500, 00 

'  164.  300. 00 
'21,000.00 

166,196.90 

•  3, 027.87 
'1,679.40 
» 19,  632.  00 
'11,000.00 

17,500.00 

l,26.i.0n 

12, 426. 00 

I  15. 150. 00 

3,  810. 00 

50,388.00 
4, 139. 00 


1,575.00 
17,916.35 


11,992.00 


•8.267.00 
'  2, 210. 00 


«  9, 000.  00 
'  1,775,00 


2,  750. 00 


2, 310. 00 


11129,381.00 


»  9, 675. 00 


«  2,  330.00 
'3,366.00 
41,990.00 


'  35, 300. 00 
22,806.00 


F.  o.  b.  Boulder  City,  Nev. 

do 

....do -. 


F.  0.  b.  Odair,  Wa 
...do... 


F.  0.  b.  Chicago,  111.;  dis- 
count $40. 

Item  1,  f.  o.  b.  Odair, 
Wash.;  item  2,  F.  o.  b.. 
San  Francisco. 

Discount  H  percent 


Discount  2  percent. 


Discount  M  percent., 
.—do-- - 


-do. 


F.'o.  b.  Gary,  Ind. 


F.  o.'b.  Boulder  City, 
.-..do 


F.;;o.  b.  Chicago,  Ill- 


Discount  H  percent- 
Discount  1  percent.. 


Discount  H  percent - 


Discount  2  percent 

Discount  $50  each  unit. 


Award 
of  con- 
tract ap- 
proved 


Oct.    2 
Do. 
« 

Oct.    2 


Sept.  30 
Do. 

Oct.   2 


Sept.  18 

Do. 
Sept.  26 
Oct.    1 

Sept.  25 

Oct.     2 
Oct.     1 


Oct.    10 
Oct.     8 


Oct.    10 
Do. 


Oct.    14 


Oct.  17 
Do. 


Oct.     1 
Do. 


Do. 


Do. 


W 


Oct.Tl4 


Oct.  15 
Oct.  17 
Oct.    21 


Do. 
Do. 


■  Schedule  1. 


'  Schedule  2. 


>  Schedule  3. 


'  Schedule  4. 


'  .\U  bids  rejected. 


'  Item  2. 


'  Items  1  and  2. 


i»  Schedule  5. 
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Bonneville  to  Market  Grand  Coulee  Power 


THK  Bonneville  Power  Administration  was 
recently  set  up  by  an  Executive  order  as  the 
marketing  agency  for  the  world's  largest  sup- 
ply of  hydroelectric  power,  generated  at 
Grand  Coulee  (Washington)  and  Bonneville 
(Oregon)  Dams,  both  on  the  Columbia  River. 

The  ESxecntlve  order  alms  at  an  integration 
and  coordination  of  the  electrical  facilities  of 
the  two  projects.  It  paves  the  way  for  the 
expeditious  marketing  of  vast  blocks  of  elec- 
tric power  for  the  development  of  defense 
industries  In  the  Pacific  Northwest. 

Under  the  terms  of  the  order  signed  by  the 
President  August  26,  1940,  the  Bonneville 
Administrator  is  authorized  to  construct,  op- 
erate, and  maintain  the  transmission  lines 
and  other  facilities  necessary  for  marketing 
the  power  delivered  from  Grand  Coulee  Dam. 

The  power  delivered  from  Grand  Coulee 
for  distribution  and  sale  for  which  the  Bonne- 
ville Administrator  will  act  as  agent  will  con- 
sist of  the  energy  not  required  for  operating 
the  project  including  its  irrigation  features. 

The  Grand  Coulee  Dam  project  is  under 
construction  by  the  Bureau  of  Reclamation, 
Department  of  the  Interior.  Its  completion 
will  make  water  available  for  the  irrigation 
of  1,200.000  acres  of  dry  but  fertile  Columbia 
Basin  land.  It  Is  the  largest  hydroelectric 
development  In  the  world  with  a  capacity  of 
1.i>44,000  kilowatts.  Three  generating  units 
4>r  106,000  kilowatts  each  are  now  being  in- 
stalled and  the  first  is  expected  to  go  into 
»l>eration  in  October  1941. 

The  Bonneville  project  was  constructed  un- 
der the  Public  Works  Administration  pro- 
Knim  and  has  l>een  operating  for  some 
months.  It  has  a  capacity  of  518,000  kilo- 
watts and  is  marketing  power  to  Pacific 
Northwest  municipalities,  public  utility  dis- 
tricts and  private  Industry. 

TrannmititioH  Line  Connectt  Project* 

The  Grand  Coulee  and  Bonneville  projects 
have  been  lnterconne<'ted  with  a  high  power 
ininsmlsslon  line.  The  completion  of  tnins- 
mission  and  generating  facilities  In  tiie  two 
projects  will  make  large  blocks  of  |iowi-r 
available  for  defense  Industries.  Couli><-- 
Bonnevllie  ultimate  power  capacity  will  ap- 
proach 2,800,000  kilowatts,  a  capacity  far 
lieyimil  any  other  source  known. 

The  Pri-sldonfs  Executive  order  reads  as 
followx: 

"1.  The  Bonneville  Power  Administrator  ii> 
hereby  dcalfcnated,  under  the  supervision  and 
direction  of  the  Se<'retary  of  the  Interior,  as 
agent  for  the  sale  nnti  distribution  of  electrl- 
i-al  power  and  energy  generated  at  the  Grand 
(Coulee  Dam  project  and  not  reqiilrc<l  for  op- 
eration of  that  project.  Including  its  Irriga- 
tion features. 

"2.  The  Administrator  shall  ronNtnirt,  o|>- 
ernte,   and    maintain    the   transmission   lines 


and  substations  and  appurtenant  structures 
and  facilities  necessary  for  marketing  the 
power  and  energy  delivered  to  him  from  the 
Grand  Coulee  Dam  project ;  except  that  the 
Bureau  of  Reclamation  may  construct,  oper- 
ate, or  maintain  such  transmission  facilities  as 
the  Secretary  of  the  Interior,  in  his  discre- 
tion, deems  in-oessary  or  desirable.  The  Bu- 
reau of  Reclamation  and  the  Administrator, 
with  the  approval  of  the  Secretary,  shall  agree 
upon  and  schedule  the  installation  of  addi- 
tional generators  at  the  Grand  Coulee  Dam 
project. 

"3.  The  Bureau  of  Reclamation,  with  the 
approval  of  the  Secretary,  shall  provide  the 
Administrator  with  a  basic  schedule  of  the 
power,  and  energy  to  be  available  to  him  from 
the  Grand  Coulee  Dam  project.  The  Bureau, 
with  the  Secretary's  approval,  may  revise  the 
schedule  from  time  to  time,  except  that  no 
revision  decreasing  the  amount  of  power  and 
energy  available  under  an  existing  schedule 
shall  be  effective  unless  agreed  to  by  the  Ad- 
ministrator. The  Bureau  will  make  power 
and  energy  from  the  Grand  Coulee  Dam  proj- 
ect available  to  the  Administrator  in  accord- 
ance with  these  schedules. 

"4.  The  Administrator  shall  market  the 
power  and  energy  delivered  to  him  from  the 
Grand  Coulee  Dam  project  at  rates  to  be  fixed 
by  the  Secretary  of  the  Interior  consistently 
with  all  applicable  provisions  of  law  and  al- 
locations of  cost  determined  as  provided  there- 
under. From  time  to  time  the  Secretary  of 
the  Interior,  consistently  with  all  applicable 


provisions    of    law    and    allocations    of    ' 
made  pursuant  thereto  shall  determine 
Imsis  on   which   the  Administrator   and 
Bureau  shall  compute  the  returns  to  be  :ii 
to  the  Bureau  for  power  and  energy  delivi 
to  the  Administrator  from  the  Grand  C<>' 
Dam  project  pursuant  to  this  order.     All 
ceipts   collected   by   the   Administrator   f: 
transmis.siou  and  sale  of  power  and  en<  < 
shall  be  deposited  with  tlie  Treasurer  of  iIji- 
United  States  for  credit  to  a  special  accon  ■ 
subject  to  allocation  by  the  Secretary  of 
Interior  in  accordance  with  the  computati 
above  provided  for.     Upon  certification  b\ 
Secretary   of   the   Interior,    the   auiouut.s    ut 
receipts  properly  allocable  to  the  Bonneville 
project  shall  be  covered  into  the  Treasurj-  of 
the  United  States  to  the  credit  of  miscellaneous 
receipts  subject  to  the  provisions  of  scciiou  2 
of  the  act  of  August  20,  1937,  50  Stat.  731.  T.\1 
The  amounts  certified  by  the  Secretary  of 
Interior  as  being  allocable  to  the  Grand  Cou..-^' 
Dam  project  shall  be  covered  into  the  Treasury 
for  credit  to  the  Reclamation  Fimd  to  the 
extent  authorized  by  law. 

"5.  In  aid  of  this  delegation  of  authorit> 
the  Secretary  of  the   Interior,   the  Conin 
sloner  of  the  Bureau  of  Rei'Iamation  and  the 
Bonneville   Power  Administrator   shall,   s"''- 
Ject  to  the  approval  of  the  Secretary  of 
Interior  and  the  terms  of  this  order,   cnur 
into  any  and  all  agreements  that  are  ni^ossiiry 
for  the  Interconnection  of  the  Bonneville  proj- 
ect and  the  Grand  Coulee  Dam  project  and  to 
carry  out  the  provisions  of  tbls  order." 
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IRRIGATED    HARVESTS 


Alieti  Registration  Dead-Line 
December  26,  1940 

WITH  the  Alien  Registration  proKniiu  rench- 
ine  its  pt-ak.  Director  Earl  G.  Harrison  of  the 
Allen  Kegistration  Division  is  urging  that 
citixeuit  cooperate  with  uoucitlzens  in  helping 
them  to  comply  with  the  Allen  Registration 
Act.  Passed  by  Congress  as  a  national  de- 
fense measure,  the  Alien  Registration  program 
went  Into  effe«t  Augtist  27.  and  will  continue 
through  Decenib«"r  26,  1940. 

Director  Harrison's  re<iuest  for  cooperation 
Is  partly  dirtvted  to  employers  who  have  non- 
citiiens  in  their  employ.  He  points  out  that 
tljcir  sympathy  and  advice  can  do  a  great  deal 
to  disiiel  any  fears  the  alien  may  have  about 
registration,  particularly  wllh  respect  to  the 
security  of  their  employment.  Many  of  them 
realize  that  their  forefathers  were,  at  one  time 
or  another,  aliens  in  this  Nation,  and  they 
icnow  that  the  great  majority  of  noncitizens 
are  as  true  to  the  letter  and  spirit  of  Ameri- 
can laws  as  are  patriotic  American  citizens. 

Inasmuch  as  an  alien  Is  subject  to  $1,000  line 
or  6  months  ImprLsonment  if  he  does  not 
register  by  December  2C,  employers  have  a 
direct  Interest  In  helping  their  noncltizen 
workers  comply  with  the  law.  According  to 
a  recent  statement  to  employers  from  the 
.Mien  Registration  Division,  this  Interest  is 
purely  voluntary  and  involves  ''no  compulsion." 

EDWARD  JOSEPH  HARDING 
1889-1940 

KDWARD  JOSEPH  HARDING.  maiinKing 
din-ctor  of  the  Associated  General  Contractors 
of  America,  died  suddenly  at  Plnlnfield,  N.  J., 
on  October  5  while  en  route  with  his  wife  to 
New  York  City  to  take  a  b<i»t  for  a  short  vacii- 
ilon  vmitie  to  the  West  Indies. 

In  addition  to  his  official  position  with  the 
AsDOciated  General  Contractors.  Mr.  Hardini; 
wan  a  member  of  the  Construction  Advisory 
Committee  to  the  Army  and  Navy  Munitions 


Board  assisting  in  the  defense  construction 
program,  and  of  the  Federal  Advisory  Council 
for  Employment  Security.  His  connection 
with  the  Associated  General  Contractors  for  21 
years  requlre<l  extensive  travel  and  his  ac- 
quaintance with  contractors  and  their  prob- 
lems was  uiiequaled. 

His  first  contact  with  the  construction  in- 
dustry was  in  1906  in  connection  with  the 
condemnation  of  land  for  the  Hudson  Tunnels. 
lie  worked  on  the  tunnels  and  the  Hudson 
Terminal  Building  in  New  York  City.  From 
1917  to  1921  he  was  manager  for  the  James 
Stewart  Co.,  general  contractors,  of  New  York 
City. 


Mr.  Harding  was  born  in  Plainfleld,  N.  J  . 
June  13,  1889.  and  was  married  in  1913  i.. 
Miss  Marie  Ruth  McCarty  of  I'iaiiilield.  11 
is  survived  by  his  wife,  a  son,  Edwanl  .1 
Hardinp.  Jr.,  an  ensign  in  the  .Supply  Corjis 
of  the  United  States  Navy  now  on  sea  duly 
with  the  U.  S.  S.  Colorado  in  Hawaiian  watc: 
and  a  daughter,  Miss  Ruth  Anais  Harding. 

H.  E.  Foreman,  assistant  managing  director 
of  the  Associated  General  Contractors,  li 
been  named  to  succeed  Mr.  Harding  as  ni;- 
aging  dire<-tor,  and  J.  D.  Marshall,  niaua:.' 
of  the  heavy  construction  and  railroad  di 
sion,  has  t»een  appointed  to  succeed  Mr.  Fi'i 
man  as  a.ssistant  managing  director. 
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COMMISIONER, 

Bmrtau  of  Rtclamarion, 

Washitif/on,  D.  C. 


CUT  ALONG  THIS  LINE 


(Date). 


Sir:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Eiia. 
\erv  trulv  vours. 


November  1940. 


1  Do  not  Minil  •uin|M.  rhrck  <■»  xnnarr  swtaf  »»iiiold  •<• 
drawn  to  tiM  Tti— iHi't  n«  Ibt  VniMd  8Uln  and  lorrudwl 
to  tlM  Bunao  •(  Bwliiinlleii. 

Not*.— M  CMIU  poaUt  cbtrtn  nlmiM  b*  added  (or  Umlfa 
nbaeripllom. 


(Name). . . 
(Address). . 
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u  t  ceviiRvtiiT  f*iiiiiii»  erriciii»4t 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


HAROLD  L.  ICKES,  SECRETARY  OF  THE  INTERIOR 


John  C.  Page,  Commissioner 


Harry  W.  Bashore*  Assisunt  Commissioner 


!.  KennardCheadle,  Chief  Counsel  and  Assistant  to  Comraissioner;  Howard  R.Stinson,  Assistant  Chief  Counsel;  Miss  Mae  A.  Sohnurr,  Chief,  Division  of  Public  Holations;  George  0,  Sau- 
ford,  General  Supervisor  of  deration  and  Maintenance;  I..  H.  Mitchell,  Irrigation  Adviser,  Wesley  R.  Nelson,  Chief,  Engineering  Division;  P.  I.  Tavlor,  Assistant  Chief,  A.  R.  Golz6, 
Supervising  Engineer,  C,  C.  C.  Division;  W  E.  Warne,  Director  of  Information;  William  F.  Kubach,  Chief  Accountant;  Charles  N.  McCulloch,  Chief  Clerk,  Jesse  W.  Myer,  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 

S.  O.  Harper,  Chief  Eng.;  W.  R.  Young,  Asst.  Chief  Eng.;  J.  L.  Savage.  Chief  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eng.;  L.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B. 
Keener,  Senior  Engineer.  Dams;  H.  R.  McBirney,  Senior  Engineer,  Canr.ls;  E.  B.  Debler.  Hydraulic  Eng.;  I.  E  Honk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel; 
L.  R.  Smith,  Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


All-AraericaD  Canal , 

Al  tU8 

Belle  Fourche--- 

Boise 

Boulder  Canyon  I__. 

Buffalo  Rapids. --.__. ....__..__. 

Buford-Trenton... 

Carlsbad  . _.,__..,._._.._, 

Central  Valley 

Shasta  Dam. ___.__._...,... 

Friant  division 

Delta  division...------ --. 

CoIoradoBi«  Tbompson 

Colorado  Hiver 

Columbia  Basin 

Deschutes. --..--_..--_...---._ . 

Grand  Valley  millllinillll"' 

Humboldt -....-..__--. 

Kendrick 

Klamath 

Milk  Itiver 

Minidoka .--._.. 

Minidoka  Power  Plant 

Miraee  Flats 

Moon  Lakfl 

North  Platte 

Ogden  River . » 

Orland 

Owyhee 

Parker  Dam  Power 

Pine  River 

Prove  Uiver 

Rapid  Valley 

Rio  Grande 

Elephant  Butte  Power  Plant.. 

Riverton . 

Shoshone..^ ... -. , 

Heart  Mountain  division...-. 

Sun  River 

Truckee  River  Storace.....--. 

Tucumcari . ,, 

Umatilla  (McKay  Dam)...-.. 

UnconipahEre:  Repairs  to  canals.. 

Upt>er  Snake  River  Storac*  ' 

Vale 

Yakima -..-_..._-__-.-- 

Roza  division. 


Yuma Yuma,  Ariz. 


Yuma.  Ariz... ._-.-.-■-- 

AltUB.  Okla 

Newell.  S.  Dak 

Boise.  Idaho 

Boulder  City,  Nev 

Glendive.  Mont 

Williston.  N.  Dak 

Carlsbad.  N.  Mex 

Sacramento,  Calif 

Reddins.  Calif 

Friant.  Calif 

Antioch.  Calif 

Estes  Park.  Colo --. 

Austin.  Tex 

Coulee  Dam.  Wash 

Bend,  Oree 

Yuma.  Ariz 

Grand  Junction,  Colo...- 

Reno,  Nev 

Caaper,  Wyo .--.-_ 

Klamath  Falls.  Oreg 

Malta,  ^lont -.-...- 

BurUy.  Idaho 

Rupert.  Idaho...-.-.-.. 

Hendngford,  Nebr 

Provo,  Utah 

Guernsey,  Wyo 

Provo.  Utah 

Orland.  Calif 

Boise.  Idaho . 

Parker  Dam    Calif 

Valleoito.  Colo, 

Provo,  Uuh 

Rapid  City.  S.  Dak 

El  Paso.  Tex 

Elephant  Butte,  N.  Mez. 

Riverton.  Wyo 

Powell    Wyo 

Cody.  Wyo 

Fairfield.  Mont 

Reno.  Nev 

Tucumcari.  N.  Mex 

Pendleton,  Oreg..-.- . 

Montrose,  Colo... 

Burley.  Idaho . 

Vale.  Orez 

Wskima,  Wash. _.--._-- 
Yakima.  Wash 


Official  in  charge 


Name 


Leo  J.  Foster 

Russell  S.  Lieurance.... 

F.  C.  Youngblutt 

R.J.  Newell 

Irving  C.  Harris 

Paul  A.  Jones 

Parley  R.  Neeley 

L.  E.  Foster 

R.  .S.  Calland 

Ralph  I..owry ... 

R.  B.  Williams. 

Oscar  G.  Boden . 

Porter  J.  Preston 

Ernest  A.  Moritz 

F.  A.  Banks 

D.  S.  Stuver 

I«o  J.  Foster.--.- 

W.J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J,  Matthews 

B.  E.  Hayden 

Harold  W.  Genger 

Stanley  R.  Marean 

S.  A.  Mc Williams 

Denton  J.  Paul ,_.. 

E,  O.  I^reon 

C.  F.  Gleason 

E.  O.  I^rson 

D.  L.  Carmody... 

R.J.  Newell 

E.  C.  Koppen 

Charles  A.  Burns 

E.  O.  Larson 

Horace  V.  lJubV«ll 

L.  R.  Fiock 

C.  O.  Dale 

H.  D.  Comstock- -_,-. 

L.  J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker 

Floyd  M.  Spencer 

Harold  W.  Mutch 

C.  L.  Tice 

Herman  R.  Elliott 

Stanley  R.  Marean,--.. 

C.  C.  Ketchum 

J.  S.  Moore..-,-.,. 

Charles  E.  Crownover... 
C.B.  Elliott. 


Title 


Construction  engineer 

Construction  engineer.. -, 

Superintendent 

Construction  engineer 

Director  of  power , - 

Construction  engineer 

Resident  engineer 

Superintendent . 

Supervising  engineer ' 

Construction  engineer.. __ 

Construction  engineer 

Construction  engineer-, 

Supervising  encineer 

Construction  engineer _- 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent. - 

Con  "traction  engineer  J 

Construction  engineer  3-  -  -  -  . 

Su  perin  t  endent 

Buperiu  tenden  t.  ,.--.-. , 

Superintendent 

Resident  engineer.,  . .-. 

Construction  engineer 

Construction  engineer -, 

Superintendent  of  power.  .  -  . 

Construction  engineer . 

Superintendent _- 

Construction  engineer 

Construction  engineer 

Convtriifltion  engineer 

Construction  engineer 

Construction  engineer. ...... 

Superintendent. . 

Acting  resident  engineer , 

Superintendent... , 

Superintendent  *-.,-_....-. 

Construction  engineer , 

Superintendent ,.- - 

Construction  engineer  * -_ 

Resident  engineer.  ,, .. 

Reservoir  superintendent 

Construction  engineer  !...._ 


J.  C.  ThrailkitL. 
Edgar  A.  Peek-. 


Robert  B.  Smith 

Gail  H.  Baird. 

Edwin  M.  Bean 

Robert  L.  Newman.. 

E.  W.  Shepard 

E.  R.  MUU 


Superintendent 

Superintendent 

Construction  engineer.. 
Superintendent 


C.  M.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson. 

J.  C.  Thrailkill 

Emil  T.  Ficenec 


George  W.  Lyle. 
W.  I.  Tingley... 

E.  E.  Chabot 

G.  C.  Patterson- 


Francis  J.  Farrell 

A.  T.  Stimpfig 

Francis  J.  Farrell 

W.  D.  Funk-,.. 

Robert  B.  Smith 

George  B.  Snow 

Frank  E.  Gawn 

Francis  J.  Farrell 

Jos   P.  Siebeneich^r.. 

H.  H.  Berryhill 

H.  H.  Berryhill 

C.  B.  Weatzel 

L.J.  Windle  J 

L.J.  Windle  I 


Charles  L.  Harris 

Ewalt  P.  Anderson. 


Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport- 


District  counsel 


R.J.  Coffey Loa  Angeles.  Calif. 
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El  Paso.  Tex. 
Billings,  Mont. 
Portland.  Oreg, 
Los  Angeles,  Calif. 
Billings.  Mont. 
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El  Paso.  Tex. 
Los  Angeles,  Calif. 
Los  Angeles.  Calif. 
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Los  Angeles,  Calif. 
Salt  I.Ake  City.  Utah. 
El  Paso,  Tex. 
Portland,  Oreg. 
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Loh  AngelM-  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City.  Utah. 
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Billings,  Mont. 
Portland.  Oreg. 
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Salt  Lake  City,  Utah. 
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1  Boulder  Dam  and  Power  Plant. 


1  Island  Park  and  Grassy  Lake  Dams. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Baker 

Bitter  Root  * ._.--- 

Boise  I-. 

Boise  1 

Burnt  River 

French  town . 

Fruitgrowers  Darn 

Grand  Valley,  Orchard  Mem  t... 

Humboldt .. 

Huntley  *-.- 

Hyrum  I . 

Klamath,  Langell  Valley  1 

Klamath.  Horsefly  1 

Lower  Yellowstone  < .... 

Milk  Uiver:  Chiaook  division  <--. 

Minidoka:  Gravity  I.—-. ---. 

Pumping ..... - 

Gooding  I, ----_.-_-_. -.__.. 

Moon  Lake 

Newlands  3. . ,, . 

North  Platte:   Interstate  divisiot  *. 

Fort  Jjaramie  division  *,,.... 

Fort  Laramie  division  *..--.. 

Northport  division  * 

Ogden  River . 

Okanogan  1.- ...--...-.-..-, 

SaltRiverJ , 

Sanpete:   Ephraim  division 

Spring  City  division......... 

Shoshone:  Garland  division  4 

Frannie  division  *-.-...- . 

Stanfield , 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  *.. 

Greenfields  division 

Umatilla.  East  division  I-.- 

West  division  I . 

Uaoompahgre  I 

Upper  Snake  River  Storage 

Weber  R  iver 

Yakima,  Kittitas  division  I 


Organisation 


I.flwer  Powder  River  irrigatioL  district 

Bitter  Root  irrigation  district 

Board  of  Control 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district--.... ...... 

Frenchtown  irrigatien  district 

Orchard  City  irrigation  district 

Orchard  Mesa  irrigation  district 

Pershing  County  water  conservation  district., 

Huntley  Project  irrigation  district 

South  Cache  W.  U.  A. 

I.4ingell  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control ,.-.---...-, . 

Alfalfa  Valley  irrigation  district.. 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district, ._,-__._. ...--. 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district.-.-.--...... . 

Burley  irrigation  dbtrict.. 

Amer.  Falls  Reaerv.  Dist.  No.  2 

Moon  Lake  W.  U.  A 

Truckee-CarsoD  irrigation  district....... 

Pathfinder  irrigation  district . 

Gering-Fort  I^mmie  irrigation  district 

Goshen  irrigation  district 

Northport  irrigation  district.-.-....--.-.--. 

Ogden  River  W.  U    A _.. 

Okanogan  irrigation  district-. ..-_-___-__.-. 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co. _....---_. ---.__---_ 

Horseshoe  Irrigation  Co . . 

Shoshone  irrigation  diatriet-. ._ .. 

Dea ver  irrigation  district .__ 

Stanfield  irrigation  district 

Strawberry  Water  Users'  Assn.. .-_..__._... 
Fort  Shaw  irrigation  district.-. _-_-., ._,.-.. 
Greenfields  irrigation  district ._.-.---.----.. 

HermiHton  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A 

Fremont^ Madison  irrigation  district...... . 

Weber  River  W.  U.  A. 

Kittitas  reclamatibO  district 


Baker,  Oreg 

Hamilton.  Mont 

Boise,  Idaho 

Notus,  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont 

Austin,  Colo 

Grand  Junction,  Colo 

Lovelock,  Nev . 

Ballantine.  Mont 

Logan,  Utah 

Bonanza,  Oreg 

Bonanza.  Oreg 

Sidney.  Mont 

Chinook,  Mont,. 

Chinook,  Mont 

Chinook.  Mont 

Harlem,  Mont 

Zurich,  Mont 

Rupert.  Idaho 

Burley,  Idaho 

Gooding.  Idaho 

Roosevelt.  Utah 

Fallon.  Nev 

Mitchell.  Nebr 

Gering.  Nebr 

Torrington,  Wyo 

Northport,  Nebr 

Ogden,  Utah 

Okanogan.  Wash 

Phoenix,  Ari» 

Ephraim.  Utah 

Spring  City,  Utah 

Powell,  Wyo 

Deaver,  Wyo.. 

Stanfield,  Oreg 

Payson,  Utah 

Fort  Shaw,  Mont 

Fairfield,  Mont 

Hermiston,  Oreg.  .  -  . . 

Irrigon,  Oreg 

Montrose,  Colo 

St.  Anthony.  Idaho... 

Ogden.  Uuh 

Ellensburg,  Wash 


Operating  ofiScial 


Name 


TiUe 


A.  Oliver 

Q.  R.  Walsh. 

Wm.  H.  Tuller 

Chaa.  W.  Holmes.. 
Edward  Sullivan.. 

Tom  Sheffer 

,S.  F,  Newman 

Jack  H.  Naeve 

Roy  F,  Meffley 

E.E.  Lewis 

H.  Smith  Kjchards. 
Chas.  A.  Revell... 

Benson  Dixon 

Axel  Persson 

A,  L  Benton.. 

H.  B.  Bonebright.. 

C.  A.  Walkins 

Thoe.  M.  Everett.. 

C.J.  Wurth 

Prank  A.  Ballard.. 
Hugh  L  Crawford. 

S.  T.  Baer 

H.  J.  Allred 

W.  H.  Wallace 

T.  W,  Parry 

W,  O.  Fleenor 

Floyd  M.  Roush... 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp.. 

H.  J.  Lawaon 

Andrew  Hansen 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas 

Leo  F.  Clark 

S.  W.  Grotegut 

C,  L.Bailey 

A.W.Walker 

E,  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson 
H.  a.  Fuller 

D.  D.  Harris 

G.G.  Hughes 


President... 

Manager-  . 

Project  manager ... 

Su  perintendent 

Preaident 

Superintendent 

Superintendent 

Superintendent 

Su  perin  t«ndent. 

Manager 

Superintendent 

Manager 

President 

Manager 

President 

President 

President 

President 

Presklent , 

Manager 

Manager-. . 

Manager . 

President 

Manager 

Manager 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager. 

Superintendent 

President 

President 

Irrigation  superintendent. 

Manager ... 

Superintendent 

President 

M  anager. .. 

Manager. 

M  anager- -.---.-.-..... 

Manager . 

M  anager ..._-.----..... 

President 

Manager ... 

Manager.  . 


Name 


Marion  Hewlett 

Elsie  W.  Oliva 

L.  P.  Jensen 

L.  M.  Watson 

Harold  H.  Hurah... 
Ralph  P.  Scheffer... 

A.  W.  Lanning 

C.  J.  MoCormick 

C.  H.  Jones... 

H.S.Elliott 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers 

Axel  Persson 

R.  H.  Clarkson 

L.  V.  Bogy 

H.  M.  Montgomery. 

R.  L.  Barton 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Uedfield.. 

Ida  M.  Johnson 

Louie  Galloway  .... 

H.  W.  Emery 

Flora  K.  Schroeder. 

C,  G.  Klingman 

Mary  E.  Harrach 

Mabel  J.  Thompson. 

Wm.  P.  Stephens 

Nelson  D.  Thorp 

P.  C.  Ilenshaw 

John  K  Oleen 

James  W.  Blain 

Harry  Barrows 

R.  J.  Schwendiman. 

P.  A.  Baker ... 

E.  G.  Breeze 

G.  L.Bailey 

H.  P.  Wangen 

Enos  D.  Martin 

A.  C.  Houghton 

H.  D.  Galloway 

John  T.  White 

D.  D.  Harris 

G.  L.Sterling 


Address 


Keating . 

Hamilton. 

Boise. 

Notus, 

Huntington. 

Huson. 

Austin. 

Grand  Jctn. 

Lovelock. 

Ballantine. 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

Burley. 

Gooding. 

Roosevelt. 

Fallon. 

Mitchell. 

Gering. 

Torrington 

Bridgeport. 

Ogden. 

Okanogan. 

Phoenix. 

Ephraim. 

Spring  City. 

Powell. 

Deaver. 

Stanfield. 

Payson . 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

St.  Anthony 

Ogden. 

Ellensburg. 


1  B,  E.  Stoutemyer.  diatrief  counsel,  Portland,  Oreg. 

2  H.  J.  Coffey,  district  counsel,  LosAngeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
<  W.  J.  Burke,  district  counsel.  Billings,  Mont. 
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CELEBRATING  BOULDER  DAM  S  FIFTH  "BIRTHDAY     BY  TESTING  ITS  NEEDLE 
VALVES.    INSPECTION  FROM  THE  CABLEWAY  PLATFORM  IS  QUITE  A  THRILL 
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TWENTV-TWO  foot  CHRISTMAS  TREE  IS 
DWARFED  BY  BOULDER  DAM  POWERHOUSE 
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Holiday  Greetings 


IN  THIS  ISSUE,  which  should  reach  you  before  Christmas,  I 
want  to  take  this  opportunity  to  extend  Christmas  greetings  and 
the  best  of  wishes  for  a  happy  and  prosperous  New  Year. 

To  the  personnel  of  the  Bureau  of  Reclamation,  to  those  persons 
and  organizations  laboring  in  the  field  of  reclamation,  and  to  the 
contractors  I  gratefully  extend  the  season's  greetings  and  thank 
you  for  the  assistance  and  moral  support  you  have  rendered  me 
during  the  past  year  in  the  administration  of  the  Federal  recla- 
mation policy. 

To  the  water  users,  permit  me  to  state  that  your  interests  have 
been  uppermost  in  my  mind,  and  the  spirit  of  cooperation  in 
which  you  have  worked  with  me  and  with  Bureau  representatives 
is  reflected  in  increased  confidence  in  the  work  of  the  Bureau  of 
Reclamation,  increased  appropriations  to  carry  on  this  work, 
and  the  record  of  achievement  has  brought  about  a  wholesome 
appreciation  of  the  Federal  reclamation  policy  and  the  part  it 
plays  in  the  economics  of  the  United  States.  The  Department  of 
the  Interior  has  taken  pleasure  in  making  known  this  record 
through  the  medium  of  the  press,  literature,  photographic 
exhibits,  etc.  May  I  ask  and  hope  for  this  continued  cooperation 
during  the  coming  year? 

To  other  readers  of  the  Reclamation  Era,  hearty  greetings  and 
the  promise  of  continued  effort  to  bring  to  you  during  1941 
twelve  attractive  issues  of  this  magazine  giving  you  the  story  of 
reclamation. 

JOHN  C.  PAGE, 
Commissioner  of  Reclamation. 
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The  Place  of  Shasta  Dam  in  the 
Central  Valley  Project 

By  WALKER  R.  YOUNG,  Assistant  Chief  Engineer,  Bureau  of  Reclamation' 


HISTORICALLY,  the  Great  Central  Valley 
of  California  has  passed  through  three  stages 
of  development — from  an  original  combina- 
tion of  desert  and  swamp  lands  when  it  was 
first  occupied  by  white  settlers,  to  a  vast  area 
of  grain  and  cattle  ranches  in  the  wake  of 
the  gold  rush,  and  now,  under  intensive  irri- 
gation, to  an  inland  empire  of  diversified  agri- 
culture. It  is  not  necessary  to  review,  before 
this  committee,  the  nature  of  the  valley's 
water  problem — a  problem  that  has  been  a 
subject  of  study  by  various  State  and  Federal 
agencies  for  more  than  half  a  century. 

In  considering  the  place  of  Shasta  Dam  in 
the  Central  Valley  project,  it  is  significant  to 
note  that,  almost  from  the  first  investigation 
of  the  problem,  it  was  recognized  that  a 
necessary  major  engineering  feature  of  any 
solution  would  have  to  be  a  large  storage 
dam  on  the  Sacramento  River,  which  is  the 
principal  source  of  water  in  the  Central  Val- 
ley. In  designing  the  project  it  was  neces- 
sary to  consider  it  as  the  nucleus,  or  re- 
quired minimum  development,  of  a  long- 
range  plan  for  the  conservation  and  utili- 
zation of  the  water  resources  of  the  entire 
drainage  basin,  and  hence  to  correlate  the 
project  with  the  comprehensive  State  water 
plan  envisioned  for  the  future.  Extensive 
hydrologic  studies  showed  that  the  maximum 
justifiable  limit  for  ultimate  storage  capacity 
on  the  Sacramento  River,  considering  power 
return  and  economic  benefits  to  the  Central 
Valley,  would  be  about  TVi  million  acre-feet,  of 
which  between  four  and  five  million  were  con- 
sidered necessary  in  the  initial  development. 

To  obtain  this  storage  capacity  the  Bureau 
of  Reclamation   investigated   three   potential 


^  Paper  presented  in  Toyon,  Calif.,  at  meeting  of 
California  Central  Valley-Central  Coast  Drainage 
Basin  Committee  of  National  Resources  Planning 
Board.  At  time  of  its  delivery  Mr.  Young  was  still 
supervising  engineer  of  the  Central  Valley  project. 


Before  the  close  of  September  1940,  about 
150,000  cubic  yards  of  concrete  had  been 
placed  in  the  lejt  abutment  of  Shasta  Dam 
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reservoir  sites  io  the  upper  Sacramento  Val- 
ley— one  with  a  dam  at  the  Baird  site  on  the 
Pit  River  3  miles  above  its  confluence  with 
the  Sacramento;  one  with  a  dam  at  the 
Shasta  site  on  the  Sacramento  River  5  miles 
downstream  from  the  mouth  of  the  Pit ;  and 
one  with  a  dam  at  the  Table  Mountain  site 
on  the  Sacramrnto  River  about  10  miles  north 
of  Red  Bluff.  The  Shasta  site  was  selected 
in  January  1937  as  offering  the  best  oppor- 
tunity for  satisfying  the  immediate  require- 
ments'of  the  Central  Valley  project  in  the 
most  economical  manner  under  present  con- 
ditions, and  as  properly  fitting  into  the  ulti- 
mate development  of  the  State  water  plan. 
With    a    tributary    drainage    area    of    6,(S65 


square  miles,  Shasta  Dam  will  back  up  the 
waters  of  the  Sacramento,  Pit,  and  McCloud 
Rivers  a  distance  of  35  miles  to  create  a 
reservoir  with  a  gross  storage  capacity  of 
4.500,000  acre-feet. 

Multiple  Purpotet  of  Central  Vallev 

The  Central  Valley  project  has  been  fully 
authorized  by  the  Congress  for  the  following 
multiple  objectives:  (1)  improving  navigation 
on  inland  waterways;  (2)  reducing  floo<Is  in 
the  Sacramento  and  San  Joaquin  Valleys; 
(3)  fumi.sliing  water' for  supplemental  irri- 
gation of  areas  in  both  valleys  and  in  the 
upper  bay  region  which  are  endangered  by 


San  Joaquin  River  harnessed  at  Friant  dam  site,  Central  Valley  project 


the  exhaustion  or  inadequacy  of  local  sup- 
plies; (4)  providing  river  regulation  for  the 
control  of  salt  water  encroaclimeiit  in  the 
channels  of  the  Sacramento-San  Joaquin 
delta;  (5)  affording  Improved  domestic  and 
industrial  water  supplies;  and  (6)  developing 
hydroelectric  power  for  municipal,  agricul- 
tural, industrial,  and  project  use. 

In  accordance  with  those  requlreni^ 
Shasta  Reservoir  will  be  operated  to  Ji. 
minLsh  the  seasonal  flood  flows  of  the  Sac- 
ramento River  and  thereby  check  ann\ial 
waste  to  the  sea  of  precious  water,  and 
correspondingly  to  increase  the  natural  out- 
put of  the  river  during  the  dry  months  for 
purposes  of  navigation,  irrigation,  and  sa- 
linity control.  The  reservoir  releas<>s  will 
be  used  also  to  generate  electric  power 
which  win  be  carried  by  project  trnnsmis- 
slon  lines  down  the  Sacramento  Valley  to 
load  centers.  Finally,  after  the  conserved 
waters  of  the  Sacramento  River  have  served 
all  these  functions,  and  have  passe<l  every 
possible  use  on  that  river,  they  will  afford 
a  surplus  for  export  to  the  upper  bay  region 
and  San  Joaquin  Valley  through  other  fea- 
t\ires  of  the  Central  Valley  project. 

These  features  include  the  Delta  Cross 
Channel  to  divert  Sacramento  River  wntei 
across  the  delta,  Contra  Costa  Canal  leadinj 
from  the  delta  westerly  to  a  Iwyshorc  Uv 
dustrlal  and  agricultural  area,  San  Joaquin 
Pumping  System  extending  from  the  delta 
into  the  northern  San  Joaquin  Valley,  Frlanl 
Dam  on  the  upper  San  Joaquin  River,  and 
Friant-Kern  and  Madora  Canals  to  serve 
the  .southern  San  Joaquin  Valley.  It  sliouid 
be  note<i  that  all  of  these  are  dependent, 
directly  or  indirectly,  upon  Shasta  Diim— 
and  in  fact  no  one  of  the  Central  Vaiipj 
project  features  can  be  utillied  to  full  nd' 
vantage  until  some  other  or  all  of  tlie  fea 
tures  are  in  operation. 

J 
Friant  Due  for  Completion   in  1943     \ 

For  instance,  under  the  present  construe 
tion  program  Friant  Dam  Is  to  be  com 
plcte<l  in  194.1.  Except  for  a  certain  amouni 
of  flood  control,  it  will  be  of  Utile  valu* 
luilil  Its  connecting  canals  can  be  constructed! 
to  the  areas  of  critical  water  deflcicncv— 
imrtlcularly  the  long  Friant-Kern  Canal 
under  which  more  than  half  the  s«»rvlcc  arei 
of  the  project  Is  located.  However,  slnc< 
the  rights  to  store  water  in  Friant  Rescp 
voir  an-  l»eing  obtalneil  In  part  through  al 
exchange  of  water  to  be  effected  by  the  Sal 
Joaquin  Pumping  System,  the  Friant  K.-n 
Canal  cannot  be  placetl  in  operation  until 
completion  of  the  pumping  system  for  ili< 
importntion  of  water  n'i»'ase<l  from  Sli;i-u 
Itesi'Tvolr. 

It  hapiiens  that  under  existing  condi(l"ia 
the  entire  normal  flow  of  the  San  Joaqiili 
River  already  is  appropriated  for  Irrigatiol 
In  the  northern  end  of  the  San  JoaquU 
Viiiiey.  Before  suflV'ient  San  Joaquin  Itivl 
water  can  be  held  back  at  Friant  for  di^r 
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sion  to  needy  lands  under  the  Friant-Kern 
and  Madera  Canals,  a  substitute  supply 
must  be  furnished  the  present  water  users 
along  the  lower  San  Joaquin  River.  The 
plan  is  that  this  substitute  supply  will  be 
brought  from  the  more  abundant  Sacra- 
mento River  through  the  San  Joaquin 
Pumping  System,  which,  therefore,  is  vitally 
appurtenant  to  Friant  Dam  and  the  Friant- 
Kern  and  Madera  Canals. 

Similarly,  an  adequate  water  supply  cannot 
1)0  made  available  at  the  intake  of  the  San 
Joaquin  Pumping  System  until  completion  of 
the  Delta  Cross  Channel  leading  from  the 
Sacramento  River.  The  Cross  Channel  also 
is  necessary  to  facilitate  salinity  control  in 
the  delta  and  to  introduce  a  fresh  water  sup- 
ply to  the  intake  of  the  Contra  Costa  Canal. 
But  before  any  substantial  quantity  of  water 
can  be  diverted  in  the  delta  region  through 


any  of  these  features — the  Cross  Channel,  San 
Joaquin  Pumping  System,  or  Contra  Costa 
Canal — Shasta  Dam  must  be  in  operation  so 
as  to  conserve  and  regulate  the  flow  of  the 
Sacramento  River  and  thereby  assure  a  year- 
round  water  supply  for  the  various  project 
uses. 

It  may  be  noted  that  although  a  completed 
portion  of  the  Contra  Costa  Canal  now  is  in 
operation,  delivering  to  Pittsburg  such  water 
as  is  available  at  the  canal's  delta  intake,  the 
quality  of  this  supply  is  not  assured,  and  in 
fact  the  supply  is  subject  to  failure  until  the 
completion  of  Shasta  Dam. 

The  only  exception  to  the  absolute  interde- 
pendence of  the  project  features  is  Shasta 
Dam  itself,  which  obviously  is  the  key  struc- 
ture of  the  Central  Valley  project,  for,  in  sum- 
mation, Friant  Dam  and  the  Friant-Kern  and 
Madera  Canals  cannot  be  placed  in  normal 


operation  until  the  San  Joaquin  Pumping  Sys- 
tem and  Delta  Cross  Channel  are  completed, 
and  in  turn  these  and  the  Contra  Costa  Canal 
cannot  function  properly  until  Shasta  Dam  is 
completed. 

In  the  3S-year  history  of  the  Bureau  of 
Iteclamation,  during  which  it  has  constructed 
148  dams  to  conserve  water  and  regulate 
stream  flows,  no  project  has  had  promise  of 
greater  potential  benefit  than  the  Central 
Valley  project.  An  outstanding  example  of  a 
multiple-purpose  project,  it  is  of  major  im- 
portance nationally  as  well  as  locally  in  the 
conservation  and  development  of  the  water 
and  power  resources  of  one  of  the  country's 
most  Important  agricultural  areas.  It  meets 
the  modern  demand  of  a  conservation-minded 
nation  that  maximum  benefits  be  made  to 
flow  from  public  expenditures  for  stream 
improvements. 


Friant:  A  Modern  Construction  Community 

By  A.  R.  HINES,  Safety  Engineer,  Friant  Division,  Central  Valley  Project 


AUTOMOBILE  commuting  by  the  majority 
of  construction  workers — county  control  of 
boom  towns  and  squatters — an  attractive 
Government  camp — 

These  are  features  of  the  modern  construc- 
tion community  of  Friant,  Calif.,  located  on 
tlie  upper  San  Joaquin  River  20  miles  north 
of  Fresno  and  20  miles  east  of  Madera. 

Early  in  1936,  the  Bureau  of  Reclamation 
gave  consideration  to  the  location  of  a  camp 
to  house  the  resident  i)ersonnel  required 
in  connection  with  the  construction  of 
Friant  Dam,  a  feature  of  the  Central  Valley 
project.  After  investigating  several  sites,  the 
Bigelow  Tract  in  Fresno  County  was  chosen. 
I'his  tract  originally  was  incorporated  in  the 
town  site  of  Friant  as  the  Polaski  Addition. 
The  50-acre  camp  site  is  located  on  a  flat 
litnch  on  the  east  side  of  the  river  adjacent 
to  the  town  of  Friant  and  elevated  some  50 
feet  above  the  business  center.  This  com- 
manding topographic  location  allied  with  the 
protection  afforded  by  surrounding  hills, 
eliminated  to  a  large  extent  the  problem  of 
encroachment  by  the  mushroom  growth  of 
boom  towns  with  the  attendant  undesirable 
consequences  encountered  at  many  large  con- 
struction projects.  Added  controlling  factors 
were  accessibility  to  a  Southern  Paciflc  rail- 
road branch,  a  telegraph  ofiice,  main  paved 
highway  from  Fresno,  and  approach  to  the  site 
of  Friant  Dam,  some  three-quarters  of  a  mile 
distant. 

In  May  1936,  toiwgraphic  surveys  and  a 
picliminary  lay-out  of  the  camp  were  com- 
pleted. Actual  construction  was  started  in 
May  1037  with  the  awarding  of  the  first  hous- 
ing contract  for  2.")  duplex  cottages.  This 
program  was  followed  by  construction  of  an 
offioe  building,  2  dormitories,  and  28  additional 


R.  B.  Williams,  construction  engineer, 

Friant  Division,  Central  Valley  project, 

California 


residences  ranging  from  2  to  6  rooms  in  size. 
A  water  storage  tank,  a  sedimentation  reser- 
voir, pumping  plant,  sewage-treatment  plant, 
large  garage,  and  a  concrete  testing  laboratory 
v/ere  constructed  and  all  were  practically 
completed  by  January  1938. 

Cfovernment  Camp  and  Accommodations 

The  original  lot  lines  as  staked  out  in  the 
Polaski  Addition  were  revised  and  a  new  plat 
.system,  meeting  the  requirements  for  a  Gov- 


ernment camp,  was  established.  The  street 
plan  is  a  typical  gridiron  pattern  with  a 
traffic  circle  at  the  south  end  of  each  principal 
avenue.  A  plan  of  landscaping  was  initiated 
with  extensive  jilanting  of  trees,  shrubs,  lawns, 
and  flower  gardens  grouped  around  the  ad- 
ministration, dormitory,  shop  buildings,  and 
family  residences.  The  water  supply  is 
pumped  from  the  San  Joaquin  River  at  a 
point  about  one-half  mile  north  of  camp, 
where  two  2o0-gallon  per  minute  electric  motor 
driven  pumps  are  located.  The  water  is 
pumped  directly  to  a  2,660,000-gallon  sedimen- 
tation and  storage  reservoir  where  two  addi- 
tional pumps  raise  the  water  into  the  100,000- 
gallon  tank,  located  115  feet  above  the  general 
camp  area,  for  distribution  into  the  camp 
mains.  The  water  is  sterilized  by  two  chlo- 
rinating units  located  within  the  storage 
basin. 

A  sewage-treatment  plant  was  constructed 
about  one-half  mile  south  of  Friant.  The 
plant  Is  composed  of  an  Imhoff  tank,  trickling 
filter,  and  evaporating  ponds  designed  to 
accommodate  the  camp  population.  Electric- 
ity is  purchased  from  the  San  Joaquin  Light 
&  Power  Co.  by  each  individual  consumer. 
Each  residence  is  supplied  with  a  butane  gas 
cooking  unit  and  hot-water  tank.  A  storage 
tank  of  6,065-gallon  capacity  supplies  the 
liquid  petroleum  used  for  generating  the  bu- 
tane gas.  However,  most  of  the  householders 
elected  to  heat  by  fuel  oil  as  it  has  proven 
to  be  suitable  as  well  as  economical  for  the 
San  Joaquin  Valley  climate.  As  temperatures 
well  over  100°  F.  are  prevalent  throughout  the 
summer,  the  ofiice  and  dormitory  buildings 
are  air-cooled  and  most  of  the  residents  have 
installed  evaporating  air  or  desert-type  coolers 
as  part  of  their  home  equipment. 
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A  typical  street  scene  in  the  Government  camp,  showing  landscaping  and  residences 


School  Aecommodalioiis 

SupplempntlDK  the  exlstini;  Friant  School, 
the  Kem'rnI  contractor  in  cooperation  with 
various  whool  districts  constructed  addl- 
tioiuii  building  quarters  in  the  towns  of 
Kriant  and  Clovls,  and  In  Madera  County,  for 
the  grade-schooi  children  whose  parents  are 
employed  on  Friant  Dam.  Iligb-school  stu- 
dents are  transported  by  bus  to  the  Clovis 
IliKh  School  12  miles  distant. 

Constnietlon  of  Friant  Dam  began  in  No- 
Temb«'r  1939.  The  Government  camp  rest- 
dencf'H  are  now  abo\it  O.")  percent  fillc<l,  with 
a  total  popuhition  of  202.  It  Is  exjiected  that 
later  this  year  all  reHidenc-«'s  will  he  fully 
occupied,  and  that  married  workers  em- 
ployed later  will  And  It  necesaary  to  live  ont- 
Kldc  the  Oovcmment  camp. 

Contractor'*  Camp  ani  Accommodationt 

The  contractor's  main  camp  is  located 
three-fourths  of  a  mile  above  Friant  Camp 
ami  jnst  downstream  from  the  dam  site  on 
the  left  liank  of  the  8an  Joaquin  Iliver.  The 
camp  consislH  of  an  administration  hullding 
for  Orlffllh  Co.  and  Bent  Co.,  two  4H-man 
dormitories,  a  mess  ball  accnmm<MlatlnK  121) 
fiersons,  rimI  a  well-equipped  hospital  an<l 
flnrt-ald  station.  The  camp  water  supply  for 
public  consumption  Is  fumlshe<l  by  a  750- 
gallon  per  minute  pump  locateil  in  the  con- 
struction plant  pump  stnicture  upstream  from 
the  dam   site.    The  water  Is  chlorinated  at 


that  point  and  pumped  Into  a  40,00()^gallon 
tank  provided  for  camp  distrilnition.  The 
contractor  constructed  six  .")-room  residences 
above  the  north  end  of  the  Government  camp 
for  the  families  of  the  various  Job  superin- 
tendents. The  offices,  dormitories,  mess  hall, 
and  resident  homes  are  all  provided  with  air- 
cooling  systems. 
Because  the  majority  of  the  construction 


workers  live  elsewhere  and  commute  to  work, 
the  contractor  at  Friant  was  relieved  of  the 
necessity  of  erecting  a  large  bousing  camp. 
Some  500  employees  with  their  families  live 
in  the  city  of  Fres^no  and  travel  by  automobile 
about  40  miles  each  day.  At  least  100  em- 
ployees live  in  the  vicinity  of  Clovis  and 
commute  a  distance  of  25  miles  to  work.  The 
remaining  400  or  more  employees  live  in  the 
town  of  Friant  in  the  many  auto  camp  type 
buildings  and  trailer  camps  located  on  Iwtb 
sides  of  the  river  as  far  as  5  miles  down- 
stream from  the  dam  site. 

While  the  housing  requirements  were  mini- 
mized for  the  contractor,  it  was  necessary  to 
provide  large  automobile  parking  areas  to  ac- 
commodate the  stream  of  daily  commuters. 
The  contractor  constructed  3  separate  but  in- 
terconnected parking  areas  on  different  levels 
Just  Inside  the  main  gate  entrance  to  the  con- 
struction site.  Tliese  are  served  by  a  1-way 
road  leading  into  each  parking  space  with 
the  exit  roadway  discharging  cars  onto  the 
Auberry  Road.  The  3  separate  parking 
areas  provide  space  for  175  cars  during  the 
day  shift,  while  for  the  "swing"  and  "grave- 
yard" shifts  about  100  cars  can  be  parked  in 
each  areo.  The  areas  are  well  marked  with 
traffic  signs.  The  space  provided  for  the  12 
midnight  to  8  a.  m.  shift  has  this  one  for  Mr. 
Ulpley :  "Graveyard  Park  Here."  While 
each  worker  uses  the  area  especially  provided 
for  bis  ?bift,  the  daytime  parking  space  is  suf- 
ficient In  size  to  take  care  of  any  overflow 
from  the  other  shifts.  The  present  parking 
facilities  and  traffic  routing  have  proven  to  be 
satisfactory  for  the  safe  and  adcqtiate  Imn- 
(lllng  of  the  large  daily  auto  traffic. 

Control  of  Boom  Campt  and  Squattert 

The  Bureau  of  Reclamation  Initiated  pre- 
liminary steps  directing  the  attention  of  the 


Contraaor's  messhall  and  dormitories,  auto  parking  areas,  and  some  residences 
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Fresno  County  Planning  Commission  and 
healtli  and  police  officials  of  Madera  and 
Fresno  Counties  to  the  desirability  of  cooper- 
ating to  prevent  bad  housing  and  sanitation 
conditions  liliely  to  arise  in  the  immediate  vi- 
cinity of  Friant  Dam.  Several  meetings  were 
held  and  Dr.  L.  A.  Stone,  director  of  the  Ma- 
dera County  health  unit,  was  delegated  to 
make  an  investigation  of  similar  situations. 
Accordingly  he  spent  several  days  in  the  area 
around  Shasta  Dam  and  compiled  a  report  for 
guidance  of  the  local  authorities.  On  May  9, 
1939,  an  ordinance  was  adopted  by  the  board 
of  supervisors  of  Madera  County  regulating 
the  construction,  sanitation,  and  conduct  of 


house  courts  and  tent  space;  providing  for  the 
issuance  of  permits  for  their  operation ;  and 
prohibiting  squatter  camps  in  the  unincor- 
all  of  which  are  under  the  supervision  of  the 
health  officer.  The  health  officer  investigates 
all  matters  pertinent  to  tlie  granting  of  per- 
mits and  conducts  monthly  inspection  trips  to 
camjis. 

County  Assists  in  Control 

By  county  action,  squatter  camps  were  de- 
clared a  public  health  nuisance  and,  where 
found,  are  promptly  ordered  out  of  the  vicin- 
porated  areas  of  that  county.  This  ordinance 
gave  the  board  the  specific  power  to  grant 


permits  to  individuals  who  planned  to  build 
and  operate  tent  camp  spaces  and  house  courts, 
ity.  Through  this  early  program  of  provid- 
ing suitable  methods  for  controlling  the  build- 
ing and  sanitation  of  all  temporary  structures, 
the  local  officials  have  succeeded  in  keeping  the 
general  living  conditions  above  the  par  of  other 
similar  boom  communities.  This  fact,  coupled 
with  the  contractor's  practice  of  employing 
a  large  proportion  of  permanent  San  Joaquin 
Valley  people  who  live  with  their  families  in 
well-built  homes  in  this  area,  has  created  for 
the  most  part  a  well-regulated  construction 
community  which  is  very  desirable  in  connec- 
tion with  any  construction  job. 


Contra  Costa  Canal  in  Operation 

By  GARFIELD  STUBBLEFIELD,  Engineer 


THE  first  delivery  of  water  from  the  Cen- 
tral Valley  project  took  place  at  Pittsburg, 
Calif.,  on  August  18,  1940,  when  a  turn-out 
gate  was  opened  to  release  water  from  the 
Contra  Costa  Canal  to  the  city's  water  main. 
Pittsburg  is  an  industrial  city  of  about  12,000 
population  located  in  the  upper  bay  region 
41)  miles  east  of  San  Francisco. 

It  is  not  possible  to  visualize  the  Import- 
ance to  the  community  of  this  new  supply 
without  a  knowledge  of  the  critical  condi- 
tion which  has  resulted  from  a  draft  on 
the  ground  water  supply  greatly  in  excess 
of  natural  replenishment.  Municipal  and 
industrial  wells  in  the  vicinity  have  so 
lowered  the  ground  water  levels  as  to 
threaten  the  exhaustion  of  a  potable  local 
supply.  The  hardness  of  the  well  water 
supply  for  Pittsburg  increased  from  a  total 
of  150  parts  per  million  in  1929  to  approxi- 
mately 800  parts  per  million   in  1940. 

On  account  of  this  situation,  the  city  of 
Pittsburg  and  the  Columbia  Steel  Co.  pre- 
vailed upon  the  directors  of  the  Contra  Costa 
County  Water  District  to  enter  into  a  con- 
tract with  the  United  States  to  deliver 
water  on  a  preliminary  basis  as  soon  as  it 
became  feasible  to  do  so.  Thus  a  portion 
of  the  Central  Valley  project  has  gone  into 
operation  several  years  ahead  of  original 
expectations.  The  district  acts  only  as  an 
intermediary  and  requires  the  city  of  Pitts- 
burg and  the  Columbia  Steel  Co.  to  pay  the 
entire  cost  so  long  as  the  canal  is  operated 
for   their   exclusive  benefit. 

Pittsburg  lias  four  wells  225  feet  in  depth 
from  which  an  average  of  700,000  gallons  per 
day  were  pumped  against  a  head  of  180  feet 
to  the  treatment  basin  from  a  ground  water 
elevation  about  100  feet  below  sea  level. 
Last  year  Pittsburg  constructed  a  modern 
purification  plant  for  the  treatment  of  water 
from  the  Contra  Costa   Canal.     It  has  four 


pressure    filtration    imits    with    a    combined 
capacity  of  2,600,000  gallons  per  day. 

The  Columbia  Steel  Co.,  a  subsidiary  of 
United  States  Steel  Corporation,  obtained  an 
average  of  2,CO0,OCO  gallons  per  day  from 
four  wells  which  have  a  depth  of  approxi- 
mately 200  feet.     Canal  water  now  is  being 


substituted  for  this  well  supply.  No  change 
is  contemplated  for  the  present  in  the  com- 
pany's supply  for  certain  industrial  processes 
which  use  water  pumped  directly  from 
the  San  Joaquin  River.  Drinking  water 
for  the  plant  is  obtained  from  the  city 
of  Pittsburg. 


The  partially  completed  Contra  Costa  Canal  is  the  first  feature  of  the  Central  Valley 
project  to  go  into  operation.     This  section  of  the  canal  supplies  supplementary  irri- 
gation to  orchards  and  vineyards  near  Oakley,  Calif. 
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Aerating  basin  through  which  fresh  water  from  the  Contra  Costa      Lejt  to  right:  Frank  Chilton,  of  Pittsburg,  Calif.,  manager;  R.  L. 
Canal  is  delivered  to  the  city  of  Pittsburg  Heck,  superintendent.  Municipal  Water  System;  O.  N.  Chris- 

tiansen, secretary.  Contra  Costa  County  Water  District;  O.  G. 
Boden,  construction  engineer,   ready  to   open  the   Pittsburg 
turn-out  gate;  and  Richard  A.  Young,  engineer 


Tu  celebrate  the  bringliiK  in  of  a  new  an<l 
improved  donieHlic  and  induHtrlui  water  sup- 
ply. IMtUburg  held  a  S^lay  "Water  Fiesta" 
on  O-tober  11,  12,  and  13,  including  day  and 
niKht  parndex,  an  bintorical  pageant,  ath- 
letic cventH,  and  Kchool  fc.stlrities. 

The  Contra  Costa  Canal  is  a  feature  of  the 
multiple-purpose  Central  Valley  project,  «nd 
upon  the  completion  of  Shasta  Reservoir  on 
the  upper  Hncnimenlo  Kiver  200  miles  to  the 
north,  it  will  be  assured  of  an  all-year  supply 
of  fr«-«h  water.  Coni'ervcd  water  will  Iks 
dlv«Tte<l  from  the  lower  Sncramento  lllver 
and  c«inveyed  across  the  Surra mento-San 
Jon<|uin  I>eltii  to  the  canal  intake  at  Rock 
Hlough,  near  KniKhtsen.  The  canal  at  Its 
intake  ha^  a  <-iipa'.-ity  of  .ITiO  cubic  feet  per 
iircond  which  In  rediice<I  In  the  40-mile  length 
to  72  cubic  feet  per  second  at  its  terminus 
at  Vine  Hill  Reservoir  De«r  Martlncs.  The 
cnnni  is  designed  to  serve  at  least  80,000 
acres  of  aKricniturui  and  suburban  reslden- 
tlnl  areas.  In  nddition  to  the  Industrial  and 
municipal  regions  between  Antioch  and 
Martinez. 

The  first  20  miles  of  the  canal  have  been 
completed  to  n  point  about  4  miles  beyond 
I'iitsbnrg.    Pumping  equipment  has  b«<en  in- 


stalled to  handle  60  percent  of  the  designed 
canal  capacity.  An  additional  0-milc  section 
of  tlic  canal  is  under  construction  to  a  point 
almut  2  miles  northeast  of  Concord.  The  4 
pumping  plants  located  between  mile  4,  near 
Onkley,  and  mile  7,  near  Neroly,  lift  the  water 
from  approximately  sea  level  to  an  elevation 
of  124  feet. 

Capacity  of  PUutta 

An  Inithil  capacity  of  210  cubic  feet  per  sec- 
ond for  the  first  3  pumping  plants  and  of  IDS 
cubic  feet  per  second  for  tlie  fourth  plant  is 
provided  by  two  70-  and  two  35-cubic-foot-per- 
second  units  installed  at  plants  Nos.  1,  2,  and 
3;,  and  by  two  06-  and  two  33-cublc-foot-per-8ec- 
ond  units  at  plant  No.  4.  Provision  has  been 
made  in  each  plant  for  ultimate  Installation 
of  two  more  large  units. 

Nnmi-rous  other  structures  were  rcquiretl 
In  the  first  20  miles  of  the  canal  which  trav- 
erwji  a  thickly  settled  area.  Prominent  fea- 
tures inrliide  the  hendworks  structure  near 
Knlghtsen.  a  tunnel  1,300  feet  In  length  ne«r 


Neroly,  two  railroad  crossings,  14  reinforced 
concrete  siphons  under  roads  and  drninnge 
courses,  and  the  Los  Medanos  Wnsteway  1.7 
miles  in  length  which  diverts  from  the  canal 
near  mile  14.  There  are  120  other  structures 
along  the  canal  and  0  along  the  wnsteway. 
Only  the  first  3.7  miles  of  the  canal  leading  to 
the  first  pumping  station  are  unliiie<l.  The 
first  construction  work  was  started  OctolM-r 
10,  1037,  on  the  upper  section.  Pump  testing 
was  begun  July  8,  liMO. 

Careful  consideration  was  given  to  the  ilr- 
sign  to  temporary  structures  for  tlie  control 
of  the  water  to  lie  delivered  under  the  tfui- 
porary  water  service  contract.  Spillway  <'"ii- 
trol  of  the  water  level  above  a  che<'k  liKiiixl 
a  short  dislani-e  west  of  the  Pittsburg  liirii- 
out  Is  provided  by  a  temporary  weir  nt  i  In- 
head  of  the  Los  Me<lan08  Wastewny,  iiImmiI 
2^  miles  east  of  the  Pittsburg  tuni'iii, 
having  its  crest  at  an  elevation  20  tnilKS 
below  the  top  of  the  lining  at  the  canal  rli'  ' 
Tlie  iKiol  back  of  the  Pittsburg  tum-oui 
tends  •'i  miles  up  the  cnnal  to  a  tem|«ii':u.v 
control  structure  at  another  caiuil  check  which 
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forms  a  second  pool  extending  about  4  miles 
up  to  the  outlet  from  Pumping  Plant  No.  4. 
Water  from  this  upper  basin  is  automatically 
released  into  the  lower  one  as  the  latter  is 
drawn  upon  so  that  the  lower  water  level  is 
held  approximately  constant  so  long  as  an 
ample  stored  supply  is  available.  The  com- 
bined capacity  of  the  two  pools  is  about  three 
times  the  maximum  daily  draft  of  13  acre- 
feet  contemplated  under  the  temporary  water 
service  contract,  which  allows  considerable 
latitude  in  the  operation  of  the  pumping 
plants. 

Use  of  this  storage  makes  it  possible  to 
operate  the  pumping  equipment  to  take  ad- 
vantage of  the  low  cost  for  electrical  energy 
which  is  secured  by  limiting  the  use  to  "off- 
peak"  hours  which  are  between  10 :  30  p.  m.  and 
6 :  30  a.  m.  and  on  Sundays  and  holidays.  A 
daily  pumping  period  of  less  than  6  hours  with 
one  of  the  small  units,  or  3  hours  with  one 
of  the  larger  units,  at  each  pumping  plant 
provides  the  daily  water  supply  of  13  acre- 
feet,  with  a  liberal  allowance  for  losses  in- 
cluding evaporation  and  seepage. 

The  pools  between  the  pumping  plants  are 
being  kept  approximately  filled.  The  drop  in 
the  water  level  between  plants  is  almost  negli- 
gible for  small  flows,  although  the  combined 
drop  with  full  capacity  for  the  three  reaches 
amounts  to  3%  feet.  Beyond  Pumping  Plant 
No.  4  the  canal  water  surface,  with  but  one  of 
the  larger  pumping  units  being  operated,  is 
nbout  4  feet  below  the  full  capacity  water  sur- 
face elevation. 

The  greater  portion  of  accumulated  ground 
water  which  was  standing  in  the  earth  section 
of  the  canal  back  of  Pumping  Plant  No.  1  was 
pumped  out  and  wasted  through  the  Los  Me- 


New  municipal  water  plant. 


The  filtration  house  has  4  units  with  a  combined  capacity 
of  2,600,000  gallons  a  day 


danos  Wasteway  before  fresh  water  was  di- 
verted into  the  canal  from  Rock  Slough  on 
August  9. 

Electric  power  for  the  interim  operation  is 
being  supplied  by  the  Pacific  Gas  &  Electric 


Co.  under  a  contract  with  the  Contra  Costa 
County  Water  District.  Under  eventual  oi)era- 
tion  of  the  Central  Valley  project,  power  re- 
quired to  operate  the  Contra  Costa  Canal 
pumps  will  be  supplied  from  Shasta  Dam. 


All-Americans  in  Imperial  Valley 

By  J.  R.  LAWRENCE,  Division  Engineer,  and  C.  WHITE,  Associate  Engineer 


LEST  anyone  be  deceived  by  the  title  of  this 
article,  it  should  be  stated  that  the  phrase 
"All  Americans"  refers  neither  to  a  basketball, 
nor  a  baseball,  nor  a  football  team.  The  team 
in  question  does  not  consist  of  5,  or  9,  or  11 
players — its  members  are  numbered  in  the 
thousands.  It  includes  all  those  individuals 
who  had  a  part  in  the  construction  of  the  Ail- 
American  Canal,  soon  to  supply  the  Imperial 
Valley  of  California  with  domestic  and  irri- 
gation water  from  the  Colorado  River. 

As  indicated  by  the  title,  this  largest  of 
California's  irrigated  valleys  was  the  "play- 
ing field"  trod  by  our  "All-Americans"  in  the 
struggle  to  complete  the  new  canal  before  the 
final  gun.  Also  included  in  this  "playing 
field"  of  one  and  a  half  millions  of  acres  was 
the  adjacent  East  Mesa  area,  lying  along  the 


eastern  border  of  the  valley ;  some  200,000 
acres  of  this  tract  of  arid  land  will  be  watered 
eventually  by  the  new  canal. 

The  first  workers  to  become  members  of 
the  AU-American  construction  team  were  the 
surveying  crews  who  made  the  final  location 
and  drove  the  cross-section  stakes  to  which 
the  canal  was  dug.  Then  came  the  "mule 
skinners"  with  their  "four-ups,"  breaking  the 
ground  with  heavy  plows  and  hauling  it  to 
the  canal  embankments  with  fresno  scrapers — 
possibly  the  last  big  relief  excavating  job 
in  the  United  States  to  be  done  by  this 
method,  now  made  obsolete  by  "dragline"  ex- 
cavators. The  Colorado  River  had  gone  prac- 
tically dry  during  the  late  summer  of  1934, 
causing  a  severe  drought  affecting  all  of 
Imperial    Valley.     This    was    the   Colorado's 


last  defiant  gesture,  as  it  were,  before  coming 
entirely  under  man's  control  with  the  com- 
pletion of  Boulder  Dam.  As  an  emergency 
drought  relief  measure,  the  force  of  1,200 
mules  and  300  men,  residents  of  Imperial 
Valley,  was  given  the  chance  to  become  "All- 
Americans." 

Summer  Slackens  Work 

Although  it  is  possible  for  animals  and  men 
to  work  throughout  an  Imperial  Valley  sum- 
mer, their  efficiency  is  unavoidably  lowered ; 
hence,  our  "All-Americans"  found  it  advisable 
to  discontinue  operations  during  the  4  months 
from  June  to  September,  inclusive.  The  high 
temperatures  experienced  in  this  area  during 
the  summer  are  accompanied  by  low  relative 
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Above:  l6-cubic-yard  bucket  of  Monighan 

walking  dragline  dumping  load  on  canal 

embankment 


Behw:   Standard-size    sedan   inside    12- 
cubic-yard  dragline  bucket 


humidities,  so  that  tbe  climate  Is  not  in- 
jurious to  benlth.  It  Is  only  fair  to  state  that 
our  "All-Americans"  find  compensation  In 
Imperial  Valley's  winter  climate  for  the  dis- 
comforts of  the  summer  season.  In  fact, 
incr<»asing  numbers  of  winter  vacationists 
are  discovering  that  Imperial  Valley  from 
November  to  Miiy  leaves  nothing  to  be  de- 
siriMl  in  the  way  of  climate. 

Within  2  years  our  "All-Americans"  of  the 
team  and  fresno  had  completed  their  share  of 
work  on  the  largest  of  the  world's  irrigation 
canals;  they  had  dug  a  chaimel  some  20  miles 
long  acro.ss  Imperial  Valley  from  east  to  west. 
Just  north  of  the  Internationol  Iwundary 
which  seimrates  the  Unite<l  States  and  Mex- 
ico. It  was  necessary  to  leave  short  sections 
of  the  new  canal  nnexcavale<l  where  laterals 
of  the  existing  water-delivery  system  crossed 
over  Into  the  United  States  from  Mexico. 
Until  the  entire  All-Amerlcan  Canal  system 
Is  complete  and  ready  for  operation.  Im- 
perial Valley  must  continue  to  receive  Its 
supply  of  domestic  and  irrigation  water 
througli  a  main  conal  flowing  for  over  50  miles 
through  n  foreign  country.  The  unavoidable 
hazards  of  national  differences  and  labor 
trotibles,  as  well  as  the  high  cost  of  silt 
deimsal  under  the  existing  system,  were  major 
factors  leading  to  the  construction  of  this 
new  canal  entirely  within  the  United  States 
and  appropriately  named  "All-Amerlcan." 

Following  the  team  and  scraper  "All-Amer- 
icans"  came  an  entirely  different  sort  of  team, 
using  highly  mechanize<l  equipment — the  con- 
tractors with  their  big  draglines  and  bull- 
dozers, flnishing  up  sections  of  canal  not 
adapte<I  to  mule  and  fresno  methods.  Short 
sections  of  canal  east  of  Calcxlco  were  found 
too  wet  to  be  completetl  by  teams ;  and  the 
23-mile  reach  of  canal  crossing  the  East  Mesa 
area  was  a  construction  job  not  only  too  large 
and  difficult,  but  too  expensive  for  teams  to 
complete  within  a  reasonable  time.  Hence, 
giant  walking  dragline  excavators,  with 
buckets  large  enough  to  hold  a  light  truck,  and 
with  sufficient  reach  to  pick  up  the  vehicle  at 
one  end  of  a  city  block  and  set  It  down  at  the 
other  were  used.' 

Permanent  Structure* 

With  the  completion  of  the  canal  excava- 
tion, still  another  group  of  "AU-Amerlcans" 
came  into  action — the  contractors  who  were 
awnrdeil  jobs  building  the  permanent  struc- 
tures for  the  canal.  These  structures  In- 
cluded highway  bridges  and  siphons  for  road 
crossings  near  Calexico;  the  New  Ulver  Si- 
phon northwest  of  Calexico:  the  iwwer  drops 
between  Calexico  and  the  snnd  hills  and 
numerous  smaller  structures.  The  more  Im- 
portant of  these  works  have  been  described  In 
previous  Rort-AMATIOK  Kra  article*. 

Work  on  the  Irrigation  structures  that  will 


'  For  the  Ipchnlrallr  mlmlwl :  The  burlict  capac- 
ity for  the  lO-W  Monighan  dragline  opemting  In 
looae  aanil  wa»  10  cubic  jrarda.  with  tmom  length 
of  \"  Irrt.  giving  a  total  reach  of  almoat  •ISO  feet. 


connect  the  present  Imperial  Valley  distribu- 
tion system  with  the  new  canal  was  started 
late  In  1037  and  continued  through  1938  into 
1839.  The  first  job  to  be  done  on  these  con- 
tracts was  the  construction  of  temporary 
flumes  and  pipe-line  crossings  of  the  AU- 
Amerlcan  Canal  to  maintain  uninterrupted 
service  through  the  existing  lateral  system 
carrying  water  northward  to  the  valley  from 
Mexico.  This  callwl  for  "AU-Amerlcans"  of 
the  hammer  and  saw,  and  of  muscle — the  car- 
penters and  labor  gangs.  After  these  tempo- 
rary crossing  structures  were  completed,  the 
All-Amerlcan  Canal  "plugs"  were  removp<l, 
with  no  Interruption  In  water  deliveries 
through  the  e.\lsting  system.  When  water  is 
available  from  the  new  canal,  those  tempo- 
rary structures  will  in  turn  be  removed  and 
service  rendered  directly  from  the  new  turn- 
outs. This  change  can  be  effected  within  a 
short  period  of  time,  causing  no  inconvenience 
to  wafer  tisers.  Wooden  flumes,  supported  on 
timber  bents,  were  used  for  the  temporary 
crossings  wherever  practicable.  At  several  lo- 
cations, where  Intermittent  operation  of  the 
laterals  was  necessary,  metal  flumes  were 
used  to  minimize  leakage.  At  other  crossings, 
where  the  structure  would  later  be  completely 
submerged  during  the  priming  of  the  All- 
Amertcan  Canal,  steel  pipe  lines  supported  on 
timber  bents  were  used.  Required  capacities 
for  the  structures  in  this  group  ranged  from 
10  to  300  cubic  feet  of  water  per  second. 

In  several  cases,  it  was  found  practicable 
to  construct  the  permanent  turn-out  struc- 
ture for  the  new  canal  before  erecting  tbe 
temiwrary  crossing.  The  outlet  of  the  tem- 
porary flume  or  pipe  line  was  later  conni' 
directly  to  the  Inlet  of  the  concrete  turn  i  ,.i 
structure  and  deliveries  made  to  the  water 
user  through  the  new  and  permanent  turn- 
out structure.  This  will  result  in  a  minimum 
of  time  and  work  require<l  to  change  over  to 
the  new  source  of  supply  when  All-Amerlcan 
Canal  water  is  available. 

Crossing  structures  were  provided  for  all 
except  two  of  the  large  canal  systems  Inter- 
cepted by  the  All-Amerlcan  Canal  In  Its  west- 
ward flow  across  the  valley.    These  two 
terns— the  East  Illghline  Canal  on  the  easi.  i.. 
border  of   Imi)erlal   Valley,  and   the   Allison 
Heading  network  some  3  miles  farther  down- 
streom— were  so  large  that  the  advantage  to 
bo  gninoil  by  removal  of  the  material  In  i' 
"pluK""  could  not  justify  the  cost  of  the  <i 
ing  structures.     A  considerable  volume  of  ma- 
terlol  als4>  remains  to  be  cxcavateil  from  (he 
All-Amerlcan  section  along  a  length  vt  .«i)ina 
1'^   miles   northeast  of  Calexico,  where   th« 
new  jaiml  parallels  the  existing  C«'ntral  Main 
Caiml.     Therefore,  the  excavation  for  the  •■ 
canal  will  not  be  entirely  completed  until 
befon-  it  Is  ready  to  go  Into  operation. 

With  the  beginning  of  constnictlon  on  the 
Iiermanent  structures  of  the  new  main  < 
still  another  group  of  "All-AmericaiiH"  < 
Into  the  game:    r«'inforcemont  steel  workers, 
cutting,  bending,  and  placing  steel  to  fit  the 
stnicture:  otncretc  gangs,  mixing,  and  pine- 
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Turn-out  and  3-way  division  structure  at  Allison  Heading, 
9  miles  east  of  Calexico 


Metal  flume  carrying  Alamitos  Canal  across  Ail-American,  with 
dragline  removing  "plug" 


ing  concrete  in  the  forms  constructed  by  the 
carpenter  crews  ;  laborers  using  high-speed  vi- 
brating and  tamping  equipment  to  insure  con- 
crete of  maximum  density  and  strength.     Most 
of  this  concrete  was  placed  during  the  win- 
ter months,  but  a  considerable  amount  also 
was  placed  during  May  and  June  when  at- 
mospheric temperatures  rose  to  100°  F.  dur- 
ing the  day;  however,  concrete  was  placed  at 
night  during  these  periods  in  order  to  take 
advantage   of  lower  temperatures.     The   ag- 
gregate stockpiles  were  watered  several  hours 
before  concrete  was  to  be  placed,  to  permit 
evaporation  to  cool  the  aggregates.     By  this 
method,  concrete  temperatures  during  placing 
operations  were  kept  below  the  allowable  max- 
imum of  90°  F.,  as  required  by  specifications. 
Several   Interesting  construction   problems 
were  solved  by  our  "All-Americans"   during 
the  building  of  these  permanent  structures. 
Perhaps  the  most  troublesome  problem  in  the 
Fast  Mesa  area  was  the  lack  of  a  supply  of 
wiiter  for  concrete  mixing  and  curing  opera- 
tions.    Tank  trucks  were  found  to  be  the  solu- 
tion, water  being  hauled  by  this  means  as  far 
as  15  miles.    Another  problem  in   this  area 
resulted  from  the  absence  of  roads  for  hauling 
materials    and    equipment    to    the    structure 
sites.     For  some  locations,  gravel  roads  were 
built  and  maintained.     For  locations  where 
their   short-time   use   made   even    temporary 
roads  uneconomical,  another   "All-American" 
was  called  into  action— the  "cat-skinner"  with 
his  big  caterpillar  tractor.     The.se  machines 
encountered  no  difficulty  in  pulling  heavy  loads 
through   deep   sand.     Thousands   of   tons   of 
aggregates,   cement,  and   reinforcement   steel 
were  hauled  from  the  highway  to  structure 
sites  by  this  method;  in  many  cases  where 
loaded  trucks  were  unable  to  reach  their  des- 
tinations under  their  own  power,  "cats"  gave 
them  the  needed  assistance. 


Foundation  Work 

In  direct  contrast  to  the  problem  encoun- 
tered on  the  East  Mesa  due  to  lack  of  water 
\\as  the  difficulty  encountered  in  the  irrigated 
section  due  to  a  high  water  table.  To  facili- 
tate foundation  work,  several  structure  sites 
were  provided  with  pumping  equipment.  At 
others,  sheet-piling  was  driven  around  the 
area  to  be  excavated,  and  pumps  were  used 
only  when  water  conditions  became  trouble- 
some. A  layer  of  pit-run  gravel  from  a  few 
inches  to  a  foot  or  more  in  thickness,  placed 
as  a  subbase  for  the  concrete  foundation  slabs, 
proved  very  successful  in  controlling  the 
ground-water  elevation  during  construction. 
Drainage  from  the  subbase  areas  was  dis- 
posed of  by  pumping."  These  methods  were 
followed  at  the  Alamo  River  Crossing,  at  the 
New  Briar  Canal  crossings  of  the  All-Amer- 
ica n,  and  at  the  Central  Main  Check  and 
Turn-out.  All  of  these  structures  have  points 
of  interest  worthy  of  special  attention. 

This  is  especially  true  of  the  Alamo  River 
Crossing  which  carries  the  new  canal  across 
an  old  flood  channel  some  7  miles  east  of 
Calexico,  at  a  point  just  north  of  the  interna- 
tional boundary.  When  the  Colorado  River 
became  unmanageable  in  the  years  1005  and 
1906,  a  large  part  of  Imperial  Valley  was  In- 
undated by  the  flood  waters  flowing  north- 
ward to  the  Salton  Sea;  before  the  river's 
flow  could  be  turned  back  into  Its  natural 
outlet  to  the  Gulf  of  California,  the  small 
flood  channel  had  been  converted  into  a  cut 
which  at  points  was  a  quarter  mile  in  width 
and  30  feet  deep.    The  present  channels  of 

'The  installation  of  wepp-plpos,  extending  from 
the  gravel  layer  through  the  floor  and  foundation 
slabs,  insured  the  structure  against  any  possibil- 
ity that  future  ground-water  conditions  "might  de- 
velop hydrostatic  pressures  endangering  the  stabil- 
ity of  the  structure. 


both  the  Alamo  and  New  Rivers  were  formed 
in  this  manner;  although  both  are  products 
of  the  Colorado's  destructive  activity,  they 
have  since  proved  to  be  constructive  influences 
in  the  development  of  Imperial  Valley,  serving 
as  wasteway  and  drainage  channels.  Recent 
issues  of  the  Rexjlamamon  Era  have  carried 
articles  describing  the  structures  used  as 
All-American  Canal  crossings  of  these  two 
channels. 

The   New   Briar   Canal   Crossing,    some   4 
miles  downstream  from  the  Alamo  Crossing, 
is  a  structure  with  several  unique  construction 
features.     Its  design  includes  a  double-barrel 
reinforced  concrete  conduit  with  a  top  slab 
which  serves  also  as  the  deck  slab  for  a  high- 
way bridge.     The  canal  and  road  transitions 
are  so  located  that  there  is  no  interference 
between  the  dual  functions  of  the  structure; 
the  conduit  will  convey  350  cubic  feet  of  water 
per  second  from  the  New  Briar  Canal  on  the 
right  of  the  All-American  to  the  same  canal 
on  the  left,  at  a  water  surface  elevation  10 
feet   above    that   of   the   All-American.    The 
bridge  serves  as  a  county  road  crossing.     The 
entire  center  section  of  the  combined  structure 
is  designed  as  a  single  unit  128  feet  in  length, 
with  no  joints  except  at  tlie  ends ;  here  flexible 
rubber  water  seals  are  provided  and  serve  as 
expansion  joints  between  the  abutments  and 
the  center  section.     Two  concrete  piers  sup- 
port the  middle  part  of  this  center  unit  and 
the  ends  are  supported  by  steel  rollers  rest- 
ing on  the  concrete  abutments. 

After  paralleling  the  All-American  for  1^ 
miles,  the  New  Briar  crosses  back  to  the  right 
side  through  a  structure  similar  to  the  one 
just  described.  The  conduit  and  bridge  sec- 
tion is  designed  in  combination  with  the 
Central  Main  Check  structure,  which  provides 
regulation  for  the  adjacent  Central  Main 
Tin-n-out.     In   order  to  insure  uninterrupted 


The  Reclamation  Era,  December  194O         {  333  } 


"Four-mule-power"  fresno   scrapers   at  work   on   new   canal 
across  Imperial  Valley,  just  north  of  International  boundary 


•errice  through  the  exintlng  Central  Main 
Canal  during  the  construction  period,  a  de- 
tour channel  was  provided  entirely  outside  of 
the  location  of  the  new  structures. 

The  city  of  San  Diego,  Calif.,  has  contracted 
for  a  right  to  155  cubic  feet  of  water  per 
second  from  the  Ail-American  Canal.  At 
some  future  date,  when  the  city  needs  this 
additional  supply  of  100,000,000  gallons  a  day, 
an  extension  of  the  Ali-American  will  l>e  con- 
structed ;  pumping  plants  and  conduits  will 
then  convey  the  water  Into  the  esLstinK  San 
Diego  distribution  system.  The  Atl-American, 
as  dmlgned  and  constructed  to  the  western 
boundary  of  the  present  irrigated  area,  also 
provides  for  bringing  under  irrigation  an  ad- 
ditional 126,000  acres  of  land  on  the  West 
IfeM ;  thta  area  is  somewhat  higher  In  ele- 
vation than  the  EaM  Mesa  and  will  require 
pump  lifts. 

It  was  necwwary  to  provide  several  low- 
lift  pnmp  installations  of  small  capacity  to 
irrigate  a  few  hundred  acres  of  high  land  west 
of  Calexico.  Comparative  estimates  had 
shown  the  total  pumping  costs  to  be  much  less 
than  the  co«t  of  the  additional  <>arthwork 
Involved  In  carrying  the  All-Ainerlcan  at  the 
higher  elevation  necessary  to  irrigate  these 
lands  by  gravity.  Electrically  operated  screw- 
type  vertical  punifis  were  empioyt-d,  with  ca- 
inrltles  ranging  from  5  to  10  cubic  feet  of 
water  |icr  s<'«)nd,  under  heads  of  3  to  0  fe<'t. 
Sheet-metal  housings  completely  enclose  the 
motor  units,  affording  wrntlieriiroof  protec- 
tion. The  puuipa  were  installed  in  reinforced 
concrete  structures  and  will  discharge  di- 
rectly Into  existing  laterals  supplying  the 
high  land. 

Worker$  by  Proxy 


Central  Main  Check  and  Turn-out;  at  left,  new  Briar  Canal 
crosses  All-American  in  conduit  beneath  floor  of  operating 
bridge  over  check  structure.  Water  supplied  through  Mexico 
is  flowing  from  All-American  channel  through  Central  Main 
Canal  Turn-out  structure  at  right 


The  story  of  our  "All-Americans*'  In  Im- 
perial Valley  would  not  be  complete  without 


reference  to  a  group  of  workers  who  may  be 
called  "AU-Amerlcans"  by  proxy.  Included 
in  the  group  are  all  those  Individuals  who  sup- 
plied the  construction  equipment  and  materials 
that  made  the  new  canal  a  reality.  Working  in 
mills,  mines,  shops,  oil  flelds,  or  factories  in 
half  the  States  of  the  Union,  they  contrib- 
uted their  share  toward  the  completion  of  a 
Job  of  which  they  may  never  have  heard. 
Automobiles,  trucks,  tractors,  concrete  mix- 
ers, draglines — these  were  but  a  few  of  the 
largest  units  from  the  list  of  hundreds  of 
items  of  equipment  used  and  worn  out  in 
building  the  AU-American.  Among  the  mate- 
rials that  went  Into  the  finished  structures 
were:  hundreds  of  carloads  of  sand  and 
gravel,  washed  and  graded  ready  for  use; 
thousands  of  sacks  of  Portland  wmcnt  from 
plants  in  southern  California ;  millions  of 
(Kiiintis  of  reinforcement  steel,  as  well  as  hun- 
dreds of  tons  of  steel'gates  and  structural 
steel,  from  mills  in  Colorado  and  the  E^st ; 
lumber  by  the  carload  from  the  forests  of 
Washington  and  Oregon. 

In  order  to  complete  the  picture  of  our 
All-American  team,  tlie  "coaching  staff"  de- 
serves at  least  honorable  mention ;  this  con- 
sisti'<1  of  the  personnel  of  the  Bureau  of 
Keclnmallon  by  whom  the  activities  of  the 
various  units  making  up  the  team  are  di- 
rected and  coordinated.  Although  a  large 
force  of  stenographera,  clerks,  and  other 
clerical  workers  are  an  Indispenslble  |>art  of 
the  staff,  engineers  predominate  In  the  or- 
ganization; they  gerve  In  many  different 
capacities:  On  survey  crews,  staking  out  the 
exact  locations  of  canals  and  structures;  aa 
Inspectors,  checking  all  details  of  the  work 
and   seeing   that    It  complies   with   specifica- 


tions; as  materials  men,  checking  over  uU 
materials  and  equipment  furnished  to  the 
Government ;  and  as  computers  and  office 
workers  under  the  direction  of  the  oiti- 1  .i.- 
gineer  keeping  account  of  the  progrf.--s  of 
the  work  and  of  the  monthly  payments  due 
each  contractor.  The  fact  that  this  coach- 
ing staff  in  itself  numbered  several  hundred 
men  at  the  peak  of  activity  serves  to  indi- 
cate the  magnitude  of  the  Job  pcrforme<l  by 
the  AU-American  team. 


N/ne    Generators   Now    Operate 
at  Boulder  Dam 

BOULDER  DAM'S  canyon  woll  outht-  n» 
opened  on  September  28,  and  the  <'  ' . 
was  on  informal  observance  of  the  fouriU 
anniversary  of  power  generation  at  the  proj- 
ect, which  is  now  supplying  more  than  50 
percent  of  the  power  consumed  in  the  mi'iin- 
politan  area  of  southern  California.  'Hie 
huge  nec<ile  valves  were  put  through  ilnir 
paces  during  an  annual  test,  and  the  gnat 
volume  of  water  released  had  a  fall  from  i 
height  13  feet  greater  than  that  of  NiaR.ii:) 
Falls. 

Nine  generators  are  now  In  operation   at 
Boulder  Dam  and  thre«'  more  arc  on  order. 
Tlip  jiowerhousc  has  space  for  17  geneni' 
units. 

Twelve  cany<in   wall   outlet  needle   vnl 
six  on  each  side  of  the  Colorado  Blver,  \v 
Involved  In  the  test.     Each  is  capable  of 
leasing  about  6,000  cubic  feet  of  water  i"  f 
second --a  young  river. 
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Construction  Methods  and  Progress  on  the 
Coachella  Branch  of  the  All- American  Canal 


By].  R.  LAWRENCE,  Engineer 


THE  Coachella  Bi-anch  of  the  All-Araerican 
Canal  is  located  in  the  southeastern  part  of 
California  and  originates  on  the  AU-Ameri- 
can  Canal,  approximately  midway  between 
Yuma,  Ariz.,  and  Calexico,  Calif. 

This  branch  of  tlic  canal  not  only  will  pro- 
vide water  for  the  irrigation  of  some  195,000 
acres  of  desert  lands  which  lie  to  the  east 
of  Imi)erial  Valley's  irrigated  section,  but  it 
will  assure  also  an  adequate  irrigation  sup- 
ply for  lands  in  the  Coachella  Valley.  This 
latter  valley  at  one  time  was  irrigated  by 
means  of  artesian  w«lls,  but  with  continual 
use  of  water  from  these  wells  the  water  table 
has  been  lowered  to  such  an  extent  that 
pumping  is  now  necessary.  The  increasing 
cost  of  pumping  operations  incidental  to  the 
increased  pumping  head  has  made  it  essen- 
tial that  a  more  economical  source  of  supply 
be  obtained. 

From  a  turn-out  on  the  Ail-American 
Canal,  the  Coachella  Branch  proceeds  in  a 
northwesterly  direction  along  the  western 
edge  of  California's  sandhills.  Then  the 
route  passes  between  the  foothills  of  the 
Chocolate  and  Orocopia  Mountains,  and  the 
Salton  Sea,  following  approximately  the  an- 
cient beach  line  to  the  north  tip  of  the  Sal- 
ton  Sea.  Here  the  Coachella  Valley  begins 
and  the  irrigable  area  lies  between  two  higli 
line  canals  on  the  east  and  west  sides  of  the 
valley. 

Canal  excavation  on  Division  No.  1,  which 
includes  the  first  40  miles  of  canal  line,  was 
completed  in  March  1940.  Contracts  for  the 
building  of  structures  along  this  reach  of 
the  canal  will  be  awarded  at  a  future  date. 

A  contract  was  awarded  to  Morrison-Knud- 
sen  Co.,  Inc.,  and  M.  H.  Hasler  in  September 
1939  for  the  completion  of  Division  No.  2. 
This  division  is  also  approximately  40  miles 
in  length.  The  contract  provided  for  the 
building  of  structures  along  this  section  of 
the  canal,  as  well  as  the  excavation  of  the 
canal  and  diversion  and  drainage  channels. 

The  construction  of  this  reach  of  canal  in- 
volves many  engineering  and  construction 
problems.  Although  the  area  through  which 
the  canal  extends  is  generally  considered  to 
be  dry  desert  country,  an  average  rainfall 
of  4  inches  per  year  may  be  expected.  These 
rains  are  not  distributed  throughout  the 
year,  but  usually  occur  in  infrequent  heavy 
downpours  during  the  spring  or  fall  of  each 
year.  At  periods  of  approximately  5  or  6 
years  apart,  unusually  heavy  rains  are  ex- 
perienced.    The   drainage   area   on   the  west 


side  of  the  Chocolate  and  Orocopia  Mountain 
slopes  in  a  southwesterly  direction,  across 
the  Coachella  Canal  line  and  toward  the 
Salton  Sea.  Rains  falling  within  this  area 
collect  in  many  steep  channels  and  flow  with 
great  velocity  on  their  course  to  the  inland 
sea. 

Run-Off  Effect  Observed 

Bureau  of  Reclamation  engineers  were  for- 
tunate in  being  able  to  witness  and  study  run- 
off effect  in  this  area  during  a  heavy  rain 
which  occurred  in  September  1939,  and  before 
actual  construction  of  the  wash  crossing  struc- 
tures was  started.  This  storm  produced  4.08 
inches  of  rain  in  a  period  of  24  hours.  In- 
formation obtained  in  a  study  of  the  effect  of 
this  storm  has  aided  materially  in  designing 
the  structures  and  dikes  for  the  protection  of 
canal  banks. 

In  order  to  protect  the  new  canal  against  the 
destructive  effect  of  floodwaters  in  the  wash 
channels,  32  inverted  siphons  have  been  pro- 
vided throughout  this  40-mile  reach  of  canal. 
These  siphons  are  reinforced  concrete  struc- 


tures of  the  double-barrelled,  rectangular  box 
type.  The  inside  dimension  of  each  box  is  10 
by  11  feet.  Siphon  lengths  vary  according  to 
the  estimated  quantity  of  floodwaters  that  may 
be  expected  to  pass  through  them.  At  each  end 
of  the  siphons,  reinforced  concrete  transitions 
occur,  with  sidewalls  changing  from  the 
normal  2 : 1  slope  of  the  adjacent  earth  section 
to  the  vertical  walls  of  the  siphon  boxes. 
Natural  gradients  of  wash  channels  have 
been  maintained  wherever  practicable. 

For  protection  of  earth  canal  banks  at 
siphon  extremities,  reinforced  concrete  wing 
walls  have  been  constructed.  Sloped  paving 
extending  from  the  base  of  these  walls  to 
below  the  wash  grade  is  also  provided  to  pre- 
vent undermining  of  the  retaining  walls,  or 
of  other  portions  of  the  structure. 

Most  of  the  wash  siphons  for  this  division 
of  the  canal  are  subject  to  very  low  hydro- 
static pressure.  One  of  the  siphons,  however, 
will  be  subject  to  a  head  of  54.8  feet.  For 
this  structure,  a  single  circular  type  of  bar- 
rel with  a  14-foot  6-inch  inside  diameter  will 
be  used  to  provide  greater  strength  than  could 


Use  of  prefabricated  steel  forms  for  transition  wing  walk  on  typical  siphon  crossing — 

Coachella  Branch 
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be  obtained   in  a   rectangular  t>-pe  of  box. 

In  addition  to  tlie  32  siplions  there  will  be 
4  automatic  spillways.  There  will  be  5  cbecics 
also  in  this  division.  Four  of  tliose  checlcs 
will  be  integral  with  wash  siphons.  The  spill- 
ways will  be  equipped  with  10-  by  6-foot  top- 
.seal  electrically  or  automatically  operated 
radial  gates.  Checks  will  be  equipped  with 
10-  by  12-foot  electrically  operate<l  radial 
gates.  Five  wash  inlets  are  also  provide<I. 
These  are  reinforced  concrete  spillway  struc- 
ture.s  and  will  sen-e  as  inlets  to  the  canal 
for  storm  water,  collecting  on  the  upper  side 
of  the  canal,  that  cannot  economically  be  di- 
verted into  the  main  wash  channels. 

For  economical  construction,  all  rectangular 
siphon  boxes  have  been  made  uniform  in  size. 
Transitions  at  the  inlet  and  outlet  ends  also 
have  been  designed  to  uniform  dimensions, 
except  in  the  four  cases  in  which  check  gates 
are  to  be  installed  at  the  inlet  ends  of  the 
siphons.  This  standardization  of  barrel  sec- 
tions and  transitions  made  tbe  use  of  steel 


diversion  dikes  with  heavy  blankets  of  riprap 
at  points  where  they  intercept  the  washes. 
One  of  the  construction  problems  faced  dur- 
ing the  progress  of  this  work  is  that  of  ob- 
taining sufficient  quantities  of  satisfactory 
rock  to  be  used  as  riprap.  The  only  deposit 
of  suitable  material  that  has  l>een  found  in 
the  vicinity  is  located  2  miles  from  the  main 
canal  line,  and  opposite  a  point  which  is  ap- 
proximately midway  between  the  ends  of  the 
work.  Thus,  the  maximum  haul  for  riprap 
material  is  about  22  mll»»s. 

Sand  and  gravel  to  be  used  in  the  manufac- 
ture of  concrete  for  structures  on  the  Coa- 
chclla  Branch  Canal  have  been  obtained  from 
a  deposit  located  on  what  is  known  as  the 
"Old  Beach  Line,"  or  the  shore  line,  of  an 
ancient  lake. 

In  order  to  transport  material,  supplies,  and 
equipment  to  the  various  structure  sites.  It  has 
been  necessary  to  construct  a  surfaced  oper- 
ating road  parallel  to  the  canal  throughout  the 
entire   40-miie   length   of   the   division.    Al- 


Floodwaters  cross  Coachella  Branch  between  head-walk  at  each  end  of  box  section 


forma  economically  practicable,  thus  greatly 
facilitating  ctinHtriK-lion  and  reducing  costs. 

AllhiMigh  the  canal  is  cro«UK>d  by  many 
wash  channelx.  slphoiui  are  provldiMl  for  only 
the  larger  ouex,  while  diversion  cbanm'ls  and 
dlktNi  nn>  conHtructcd  on  the  iipiM'r  side  of  the 
canal  to  lnterce|it  the  flows  of  intermediate 
washet)  and  direct  ihem  to  the  main  siphons. 
Apprnxlinnlely  ^  miley  of  diversion  dikes  are 
DHiuirrd  for  the  protection  of  canal  tmnks 
along  the  second  division. 

(Hvtng  to  the  sti-«'p  tinlurnl  gradients  of 
tbe  wash  ciiannelN,  and  the  <-oii!<e<|iieiit  high 
run-off  vclorlly,  it  U  iicees.'qiry  to  protect  the 


though  the  work  has  not  been  carried  on  si- 
multaneously on  all  of  the  strtictures  lnclude<I 
In  this  se<-tlon  of  the  canal.  It  has  been  starteii 
on  15  of  the  structures  which  are  distributed 
over  a  distance  of  approximately  1<!  miles.  In 
some  instances,  work  hiis  progn-ssed  on  as 
many  as  M  of  these  structures  at  one  time. 

In  order  to  carry  on  this  amount  of  work 
with  a  minimum  outlay  for  equipment,  each 
piece  has  Im>«mi  niiide  as  mobile  as  possible. 
For  this  inirpose,  all  of  the  smaller  pieces 
su<-h  as  compressors,  light ing  plants,  butane 
gas  tanks,  and  pumps  are  mounted  on  pneu- 
matic-tlnd  chasHis. 


Three  1-yard  pavers  are  used  in  mixing  con- 
crete. A  50-ton  rubber-tired  trailer,  which  is 
towed  by  1  or  2  motor-patrol  road-graders, 
is  used  for  transporting  the  mixers  between 
structure  sites.  Concrete  aggregates  are  dry- 
l)atched  at  a  central  batching  plant  located  at 
the  sand  and  gravel  pit  and  arc  then  hauled 
to  the  mixers  in  batch  trucks.  The  beds  of 
these  trucks  are  divided  into  4  compartments, 
each  of  which  has  sufficient  capacity  for  the 
aggregates  required  in  a  5'^-sack,  or  1-yard 
concrete  batch.  On  the  longer  hauls,  as  ninuy 
as  10  trucks  are  used  at  one  time  to  tran^imrt 
aggregates  to  the  mixers. 

It  has  been  necessary  to  transport  water 
for  construction  purposes  by  pipe  line  from 
the  nearest  irrigation  lateral,  a  distance  of 
7,S0O  feet  from  the  canal  line.  Water  is  dis- 
charged into  storage  tanks  or  natural  reser- 
voirs, and  from  these  reservoirs  puniiKHl 
through  another  pipe  line,  parallel  to  the 
canal,  to  the  various  structure  sites.  A  total 
of  58,000  feet  of  4-inch  pipe  is  required  to 
carry  water  from  the  irrigation  lateral  to  the 
most  distant  structure  site. 

Because  of  the  high  air  temperatures  Uiat 
prevail  in  this  area  during  the  summer 
months,  the  concrete  placing  season  on  Bureau 
of  Reclamation  work  is  limited  to  tlie  months 
of  October  to  May,  inclusive.  Even  dui 
that  period,  special  precautions  are  sometii 
taken  to  keep  concrete  temperatures  below 
00°  P.  During  the  months  of  April  and  May 
1940  it  was  especially  difficult  to  maintain 
concrete  temperatures  l)elow  90'  F.  This  was 
mainly  on  account  of  the  heat  that  would  be 
absorbed  by  mixing  water  in  transit  alone  ' 
posed  pipe  lines.  Tlicse  lines  are  laid  on 
surface  of  the  ground  and  are  subject«"«l  to 
the  direct  rays  of  the  sun  throughout  their 
entire  length.  In  early  April  It  became  nec- 
essary to  place  concrete  during  the  night,  In 
order  to  take  advantage  of  the  cooler  air,  but 
in  order  to  be  able  to  place  concrete  in  day- 
light hours  also,  a  water  cooling  tower  was 
c-onstrucled  whicli  proved  to  be  very  effective 
in  lowering  the  temiierature  of  the  water  from 
the  pipe  line  and  thus  maintaining  lower 
concrete  tenijiera tares  in  daytime  placement 
periods. 

In   addition    to    tlie   building   of   diversi'H 
channels   and   concrete   structures,    work    m 
progress  also  includes  excavation  of  approxi- 
mately 40  miles  of  earth  canal.     The  canal 
through  this  section  varies  in  Itottom  width 
from  40  feet  at  the  upi>er  end  to  40  tvft  at  tin' 
lower  end.     In   many  places  along  the  ni:ini 
canol.  a  ty|X'  of  material  is  being  eiuiiunlcv  ■! 
tliat   very  clos«>ly   res<>mbles  iM-acli  saiul,  ■ 
sisting  of  fine  ixirtldes  of  sand  of  uniform  - 
When-  this  material  Is  encountered.  It  is 
essary  to  excavate  the  canal  lieyond  dcslKi.tU. 
limits  to  permit  future  construction  of  a  da{ 
lining  if  It  is  later  considered  desirable. 

It  Is  anticipated  that  ctmcretc  work  will  b 
completed  in  tl)C  fall  of  ItMI.  At  the  preseni 
rate  of  progress.  It  is  eslinuile<l  that  cant 
excavation  under  the  omtract  will  be  com 
pleled  by  the  end  of  1942. 
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Excavation  for  Parker  Dam  Power  Plant 


By  TOM  R.  JOHNSON,  Associate  Engineer 


EXCAVATION  for  the  Parker  Dam  power 
plant  lays  no  claim  to  the  superlatives  ap- 
plied to  many  present-day  jobs.  The  yard- 
age removed  was  not  the  largest,  neither 
were  conditions  the  toughest,  but  to  keep 
costs  under  an  extremely  low  bid  called  for 
plenty  of  efficiency,  ingenuity,  and  plain  hard 
work. 

For  $276,000  Clyde  W.  Wood  of  Los  Angeles 
agreed  to  remove  the  top  of  two  small  moun- 
tains amounting  to  332,000  cubic  yards  of  solid 
rock  for  $0.48  per  cubic  yard,  excavate  13,500 
cubic  yards  of  27-foot  diameter  tunnel,  also 
solid  rock,  for  $5.90  per  cubic  yard,  and  fi- 
nally complete  powerhouse  foundation  exca- 
vation of  6,000  cubic  yards  of  $2  rock.  In 
.iddition  his  contract  called  for  him  to  fur- 
ni.sh  and  erect  280,000  pounds  of  tunnel  lining 
at  $0.09  per  pound. 

Parker  Dam  is  located  on  the  Colorado 
Hiver  50  miles  downstream  from  Needles, 
Calif.  The  dam  was  completed  by  the  Bu- 
reau of  Reclamation  in  1938.  The  powerhouse 
river  wall  was  built  to  an  elevation  above  tail- 
water  level  at  that  time  to  take  advantage 
I'f  the  same  cofferdams  used  in  the  construc- 
tion of  the  dam.  This  allowed  subsequent 
final  construction  of  the  powerhouse  in  the 
dry  at  some  future  date,  possibly  1950.  How- 
ever, power  demand,  particularly  in  the  Salt 
River  Valley,  Ariz.,  exceeded  all  expectation 
with  the  result  that  contracts  were  made  ne- 
ce.ssitating  construction  of  the  project  at  this 
time.  These  contracts  were  between  the 
I'nited  States,  the  Metropolitan  Water  Dis- 
trict of  Southern  California,  the  Salt  River 
Valley  Water  Users'  Association  operating 
the  Salt  River  project,  Arizona,  and  the 
Central  Arizona  Light  &  Power  Co.  of  Phoe- 
nix, Ariz.  In  general,  these  contracts  pro- 
vide for  the  immediate  construction  of  the 
Parker  Power  Plant  and  transmission  lines 
from  Parker  Dam  to  Phoenix  and  to  Blaisdell 
(near  Yuma),  Ariz.  Provisions  were  made 
in  these  contracts  for  immediate  transmission 
iif  Boulder  Dam  power  over  the  Metropolitan 
Power  District  lines  to  Parker  Dam,  thence 
over  the  new  Bureau  of  Reclamation  line  to 
Phoenix.  This  hook-up  will  be  discontinued 
when  the  Parker  Power  Plant  goes  into  opera- 
tion. Power  will  be  supplied  to  the  Salt  River 
Valley  Water  Users'  Association  and  to  the 
<  Cntral  Arizona  Light  &  Power  Co.  Each 
will  be  entitled  to  receive  30,000  kilovolt- 
amperes  for  20  years  and  each  will  make  a 
iiiinimuni  annual  payment  of  $220,000.  Power 
will  also  be  furnished  the  United  States  In- 
dian Service  at  Parker,  Ariz.,  and  to  the  Gila 
project  near  Yuma,  Ariz.  Revenue  derived 
from  the  sale  of  power  will  be  used  to  repay 
the  cost  of  the  Parker  Dam  power  project. 


Clyde  W.  Wood  was  given  notice  to  proceed 
on  November  21,  1939,  and  Government  forces 
began  construction  of  the  powerhouse  as  rap- 
idly as  excavation  progress  permitted  in  an 
effort  to  complete  three  40,000-horsepower  gen- 
erating units  in  the  shortest  possible  time. 

As  will  be  seen  on  the  accompanying  draw- 
ing, the  upstream  edge  of  the  powerhouse  is 
only  a  short  distance  downstream  from  the 
right  abutment  of  the  dam.  The  dimensions 
of  the  powerhouse  are  roughly  130  by  300  feet. 
The  forebay  as  excavated  originally  extended 
from  the  trashrack  structure  to  line  X-X. 
The  contract  just  completed  had  extended  the 
forebay  approximately  83  feet  downstream 
and  removed  the  top  of  the  hill  as  indicated 
in  section  A-A.     Four  tunnels  through  the  re- 


maining portion  of  the  hill  connect  the  power- 
house and  forebay  areas.  The  switchyard 
area,  excavated  under  Clyde  W.  Wood's  con- 
tract, begins  at  a  point  near  the  forebay  and 
extends  643  feet  downstream,  parallel  with 
the  river. 

Penstock  Tunnels 

Four  penstock  tunnels,  built  on  a  slope  of 
23  feet  per  hundred,  connect  the  inlet  portal 
face  of  the  forebay  with  the  powerhouse.  The 
tunnels  approach  the  turbine  unit  centerline 
obliquely,  resulting  in  varying  lengths  of  140 
to  177  feet.  All  four  tunnels  are  nearly  par- 
allel and  all  have  a  slight  curvature  in  an  in- 
clined plane.     The  upstream  103  feet  is  on  a  23 


Powerhouse  area  from  downstream.     One  of  the  penstock  tunnels  is  visible  just  above 

the  dragline  excavator 
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percent  grade  but  becomes  level  at  the  down- 
stream end  after  passing  through  the  in- 
clined curre.  The  upstream  end  of  each  tun- 
nel is  flared  to  form  an  elliptical  opening  of 
27-foot  width  and  40-foot  height  to  the  regu- 
lar 27-fuot  diameter  section  in  a  distance  of 
40  feet. 

Exca%'atlon  of  the  tunnels  was  begun  from 
the  downstream  end.  The  portals  of  the 
three  tunnels  farthest  downstream  presented 
no  particular  difliculty  In  development.  Short 
rounds  of  few  holes  and  light  loading  were 
ust-d  until  a  vertical  face  of  full  27-foot  diam- 
eter was  expo.'WHl.  This  work  was  done  by 
Jackhammer  drilling  from  improvised  scaf- 
folding or  muck  piles.  The  farthest  down- 
stream tunnel  required  roof  support  to  get 
underground  but  aside  from  this,  all  these 
tunnels  were  driven  through  their  entire 
length  without  ribs  or  lagging.  Tunnel  1, 
farthest  upstream,  entered  a  rock  face  at  such 
an  angle  that  no  roof  arching  was  effective  for 
the  first  25  feet.  This  necessitated  a  squaring- 
up  of  the  face  as  well  as  the  installing  of  struc- 
tural rings  and  lagging  for  0  feet  before  the 
rock  was  deemed  to  be  safe. 

As  soon  as  portal  development  permitted, 
use  was  made  of  an  ingenious  tjrpe  of  Jumbo 
perfected  by  Clyde  W.  Wood.  Adapted  for 
full  circular  heading  drilling,  this  Jumbo  con- 
slsteil  of  two  structural  rings  19  feet  In  di- 


ameter, separated  by  pipe  rungs  and  mounted 
on  a  two-wheel  carriage.  The  rings  in  con- 
junction with  three  radial  pipe  arms  that 
served  as  drifter  mounts,  made  up  u  unit  that 
could  be  tipped  back  and  forth  on  a  transverse 
axle  and  raised  or  lowered  by  hydraulic  jacks. 
Power  for  tipping  was  provided  by  a  tractor 
hoist  through  blocks  and  falls  attached  to  the 
top  of  the  ring  assembly. 

The  jumbo  was  pushed  int6  position  by  an 
RD-8  caterpillar  tractor,  the  ring  assembly 
raised  to  the  proper  elevation  by  hydraulic 
jacks  and  tipped  to  the  right  inclination  by 
the  blocks  and  falls. 

Two  4-lnch  drifters  were  mounted  on  each 
of  the  three  radial  arms  which  could  be  ro- 
tated by  hand-operated  chain  hoists.  Clamps 
on  the  radial  arms  allowed  fixing  the  drifters 
at  any  required  distance  from  the  center. 

Using  this  jumbo  with  a  complement  of  5 
drillers,  5  chnck  tenders,  2  nippers,  and  a 
foreman,  a  full  heading  could  be  drilled  and 
shot  in  less  than  an  S-hour  shift.  The  drifters 
averaged  13  feet  per  hour,  total  time,  which 
Included  loading  time  of  approximately  16  per- 
cent. Eight-foot  rounds  were  drilled  in  all 
tunnels  except  the  one  nearest  the  dam ;  here 
rounds  were  limited  to  6  feet  by  reason  of 
the  proximity  of  the  dam  abutment. 

A  typical  heading  consisted  of  0  cut  holes, 
U  relievers,  18  holes  distributed  uniformly 


Inlets  to  four  27-foot  diameter  penstock  tunnels.     Flared  transitions  at  the  upstream 
end  of  each  tunnel  result  in  an  opening  27  feet  wide  by  40  feet  high 


along  a  ll>^-foot  radius,  and  36  along  the 
outer  periphery. 

By  use  of  the  0  to  10  delays,  the  holes  were 
fired  in  groups  progressively  from  the  center, 
not  exceeding  11  holes  in  one  delay.  The 
weight  of  40  percent  gelatine  dynamite  was 
limited  to  not  more  than  50  imunds  per  delay 
and  was  generally  less.  Eight-foot  rounds 
pulled  an  average  of  between  0  and  7  feet 
of  ground,  6-foot  rounds  about  4^.  One  and 
nine-tenths  pounds  of  dynamite  were  required 
per  cubic  yard  of  rock  removed. 

Muck  from  the  tunnels  was  loaded  by  the 
I'/i-cubic  yard  Lorain  shovel  previously  em- 
ployed on  the  open  cut  work.  It  was  adapted 
to  tunnel  use  by  shortening  the  boom  and 
stick,  removing  a  portion  of  the  after  carriage, 
and  substituting  a  50  horsepower  electric  mo- 
tor for  the  gasoline  engine.  The  shovel  loaded 
directly  into  the  6-cubic  yard  White  and  Hug 
trucks;  this  facilitated  by  cutting  off  a  por- 
tion of  the  high  sides  of  the  truck  bodies  used 
in  the  open  cut  work. 

The  upstream  flare  of  the  tunnel  was  formed 
by  increasing  the  roof  grade,  the  floor  grade 
remaining  unchanged.  The  circular  jumbo 
frame  was  not  adaptable  to  drilling  full  head- 
ing of  Increased  height  in  the  flared  section. 
Therefore,  the  tunnels  were  holed  through  as 
a  circular  section  on  the  floor  grade  and  then, 
with  the  jumbo  reversed  In  direction  and  fl"-- 
vated  by  cribbing  placed  on  muck,  a  single 
long  round  (12  feet)  removed  the  bulk  of  the 
roof  rock.  Tight  rock  between  the  end  of 
this  round  and  the  normal  section  wa.s  sloped 
from  a  timber  frame  jumbo  built  on  a  Moreland 
truck. 

Tunnel  Roof  Support 

It  should  be  emphasized  that  care  exercistMl 
by  the  contractor  In  hole  spacing,  loading,  and 
shooting  was  mainly  resiwnsible  for  the  TOi'k 
holding  up  well  during  and  after  the  tunneling 
proo'KS.  Ia'Hs  care  c«>rtainly  would  have  re- 
sulli-fl  In  overbreak,  nigB»'<l.  unsound  faces, 
and  added  support  difficulties. 

A  contact  zone  cuts  through  the  downstream 
portion  of  nil  tunnels  with  a  dip  of  approxi- 
mately 16  degrees.  Alwve  Ibis  contact  the 
rock  in  fairly  firm  and  sound,  but  appreciably 
altered,  grnnitic  rock.  It  Is  of  ro<ldish-l>rown 
color,  closely  jointed  in  all  directions,  and 
without  any  regular  pattern.  Below  the  con- 
tact (he  rock  is  similar  except  that  alteration 
Is  more  pronounc*-*!,  with  closer,  irregnl.'ir 
jointing.  ScottertHl  imrls  of  the  mass  liavi 
tendency  to  crumble.  The  contact  zone 
about  12  Inches  thick  and  is  associated  wiiii 
the  tmderlylng  rocic 

The  rock,  however,  was  subject  to  alr- 
Nlncking  over  relatively  short  perlofls  of  time. 
I'laclng  of  the  steel  penslix-k  tunnel  lining  and 
subwHitient  ct>ncretlng  Iwing  possibly  .i  vnir 
distant  n-quln-*!  tunnel  support  iiRnlii^t  -mli 
faliinK  rock  as  alr-slacklng  might  engender. 
To  such  end  roof  liner  plnles  wen>  ere<'liMl 
7  feet  right  and  left  of  the  n-nterllne.  Tli' 
one-fourth-lnch  thick,  2  feel  wide  and  3  f <  ■  ■ 
long  sli>el  plates  restetl  on  6-1  m-h  M>eanis  :ii 
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17^  pounds  rolled  to  a  circular  section  of 
13-foot  neat  inside  radius.  The  structural 
rings  were  placed  on  3-foot  .5-incb  centers  and 
were  tangential  1  foot  8  inrbes  above  spring- 
ing line  to  a  concrete  wall  plate  3  feet  4  incbes 
below  springing  line. 

All  tight  rock  trimming  was  performed  as 
each  structural  ring  was  erected,  the  preced- 
ing ring  acting  as  a  guide.  Liner  plates  2,  5, 
and  7  rigbt  and  left  of  centerline  were  welded 
to  the  structural  rings,  tbe  others  being  bolted 
M  as  to  facilitate  remoral  immediately  prior 
to  concreting.  Tlmlier  stulls  were  instnllpd 
between  the  roof  and  the  structural  rings  ad- 
jacent to  the  welded  plates--.  All  ring  and 
liner  plate  erection  was  done  from  a  timber 
frame  Jumbo  erected  on  a  Moreland  truck. 

The  method  of  tunnel  driving  used  by  Clyde 
W.  Wood  developed  a  section  of  minimum  over- 
break  in  the  shortest  possible  time.  No  major 
accidents  occurred  during  the  driving,  although 
in  placing  the  liner  steel  one  workman  suf- 
fere<I  a  serious  but  not  permanently  damag- 
ing fall. 

Forehay 

Excavation  of  the  forehay  may  be  divided 
Into  three  main  steps.  The  first  stage  con- 
sisted of  removing  the  hill  above  tbe  level 
of  the  roadway  at  the  crest  of  the  dam.  This 
Involved  cuts  ranging  up  to  180  feet.  The 
contractor  started  at  the  top  and  took  off  suc- 
cessive 18-foot  layers  of  rock  until  roadway 
level  was  reached.  Rock  slopes  were  gener- 
ally trimmed  as  excavation  progressed.  The 
second  step  In  forehay  excavation  involved  all 
rough  excavation  between  the  level  of  the  road- 
way at  the  crest  of  the  dam  and  the  floor 
of  the  forehay — a  vertical  distance  of  55  feet. 
As  this  material  had  to  be  hnulMl  out  of  the 
forelmy  area,  a  steep  ramp  wn.s  built  along  one 
side.  Tbe  flnal  and  third  stage  con.sisted  of 
the  removal  of  the  ramp  and  al.so  the  flnal 
trimming  of  side  slopes  below  the  level  of 
the  roadway  at  the  crest  of  the  dam.  Since 
concrete  is  to  be  placed  against  most  of  the 
rock  surfaces  In  this  part  of  the  forebay,  close 
adherence  to  neat  lines  was  desired.  All 
miK-k  removed  during  this  flnal  work  was 
hnnlod  out  through  the  tunnels.  The  rook 
in  the  forebay  area  was  of  uniform  hardnj-ss 
which  developed  muck  of  regtilar  size,  tend- 
ing toward  easy  shovel  loading  and  bulldozer 
manipulation. 

As  the  excavation  of  the  forebay  was  close 
to  the  dam.  special  tests  were  made  to  be 
sure  that  the  shock  created  by  blasting 
would  not  injure  tbe  completed  concrete 
structure. 

For  the  purpose  of  blasting  control  the 
fori-lM.y  was  arbitrarily  dlvlde<l  Into  four 
arens.  Mnximiim  limits  of  weight  of  40  per- 
cent dynamite  per  delay  were  a.sslgnetl  to 
each  area  depending  on  tbe  proximity  of  the 
area  to  the  dam  abutment.  Limits  of  75, 
100,  ISO,  and  200  pounds  were  set  for  cor- 
responding minimum  distances  of  00, 1(10,  210, 
and  200  feet.  The  7.'>pound  limit  was  re- 
duced to  80  below  the  level  of  the  dam  crest. 


Sicitchyard 

Tbe  switchyard  covers  a  large  area  broken 
into  two  benches.  The  lower,  upstream 
bench  is  130  feet  wide  and  365  feet  long. 
The  downstream  bench  is  the  same  width 
and  220  feet  in  length.  The  downstream 
bench  is  02  feet  higher  and  a  1  to  1  slope 
connects  the  two. 

Tbe  contour  of  the  original  ground  was 
rugged  with  Indicated  cuts  exceeding  80  feet 
to  grade.  The  lowest  point  was  a  saddle  in 
the  center  of  the  lower  bench.  To  this  point 
the  contractor  constructed  a  temporary  side 
hill  service  road.  From  the  saddle,  excava- 
tion was  directed  both  upstream  and  down- 
stream by  jackhammers  followed  by  wagon 
drills.  One  wagon  drill  was  mounted  on  the 
front  end  of  a  75-hor8epower  caterpillar  trac- 
tor and  was  suited,  as  were  the  Jackham- 
mers, to  the  rugged  terrain.  Wagon  drills 
of  the  conventional  type  followed  after  Ini- 
tial leveling  rounds. 

At  the  downstream  end  of  the  lower  bench 
the  rock  along  centerline  rose  almost  60  feet. 
A  ramp  constructed  on  one  side  of  this  rise 
allowed  access  to  the  higher  bench. 

Depth  of  round  was  limited  by  the  18-foot 
length  of  available  wagon  drill  steel  until 
flnal  grade  wtis  approached.  Holes  of  this 
depth  were  drilled  on  10-foot  centers,  cham- 
bered and,  generally  speaking,  fired  on  no- 
delays.  No  restriction  as  far  as  amount  of 
esploslve  or  pattern  of  delaying  was  imposed 
on  the  contractor  except  at  the  extreme  up- 
stream end.  Here  owing  to  the  proximity  of 
the  right  abutment  of  the  dam,  a  limit  of 
250  pounds  of  40  percent  dynamite  to  one 
delay  was  established. 

The  muck  resulting  was  generally  disap- 
pointing from  the  viewpoint  of  the  contrac- 
tor. The  ro<-k  in  the  switchyard  area  con- 
sisted of  huge  plums  of  hard,  dense  granite 
surrounded  by  rock  sufllcientiy  altered  ."is 
to  make  it  relatively  soft.  The  force  of  the 
explosive  sought  out  the  weaker  zones  encas- 
ing the  harder  with  the  result  that  many 
large  '"donicktrs"  defied  both  bulldozer  and 
2-cable  yard  shovel.  Plugging  of  these  boul- 
ders prove<l  to  be  a  regular  and  expensive 
operation. 

Forty  percent  nitroglycerine  base  bag 
|)owdcr  was  the  general  nile  In  the  ojien  cut 
work  although  sonic  20  percent  was  used. 
HIightly  over  five-eights  pounds  of  powder 
was  required  per  cubic  yanl  of  rock. 

Potccrhou»c  Founiation 

Clyde  W.  Wood's  original  contract  calletl 
for  the  removal  of  0,0()0  cubic  yards  of  rock 
excavation  In  the  powerhouse  area.  The 
purpose  of  this  excavation  was  to  develop 
trenches  for  the  pmMto<-ks  adjacent  to  tbe 
downstream  tunnel  portal.  Several  benches 
developed  at  and  above  elevation  .101  also 
contributes!  to  this  yardage.  No  unusual 
ft-atures  were  encountered  In  this  excava- 
tion.   Muck  was  hauled  away  from  the  area 


on  a  temporary  ramp  over  the  downstream 
powerhouse  river  wall. 

A  supplemental  c-ontract  was  made  with  the 
contractor  to  remove  an  additional  4,000  cubic 
yards  of  rock  in  the  powerhouse  area  to  an 
elevation  32  feet  lower  than  originally  con- 
templated. The  purpose  of  this  excavation 
was  to  develop  additional  longitudinal  benches, 
an  intermediate  bench  at  elevation  345  and 
the  lowest  at  329.  The  intermediate  bench 
being  only  7  feet  wide  did  not  permit  proper 
access  of  excavation  equipment  inasmuch  as 
these  benches  were  bounded  at  the  ends  by 
the  powerhouse  river  wall. 

As  a  solution  to  a  difficult  muck-handling 
problem  the  rock  was  blasted  and  allowed  to 
fall  or  was  hand-mucked  to  the  lowest  hew 
Here  It  was  consolidated  by  a  caterpillar  tra. 
tor  at  the  junction  of  a  small  natural  raviiu' 
connecting  the  highest  and  lowest  benches. 
The  dragline  situated  on  the  highest  bench 
had  no  difficulty  In  withdrawing  the  muck  up 
the  ravine. 

Subsequent  concreting  in  the  ravine  area 
prior  to  completion  of  excavation  in  the  down- 
stream portion  of  the  jjowerhouse  led  to  a 
variation  of  the  method  outlined.  Sufflclent 
muck  was  allowed  to  accumulate  on  the  low 
est  bench  to  allow  the  1%-cublc  yard  Ix>raiii 
shovel  to  be  ramped  down.  From  here  muck 
was  shoveled  directly  into  the  dragline  bucket. 
Upon  completion  the  shovel  was  removed  by 
means  of  a  timber  ramp. 

Tbe  Parker  Dam  Power 
Project 

THE  accompanying  picture  portrays  llic 
change  that  is  taking  place  at  Parker  Dam  on 
the  Colorado  River.  Parker  Dam  was  com- 
pleted in  the  .lummer  of  1938.  At  that  time  the 
demand  for  power  development  was  consldercil 
to  be  15  or  20  years  in  the  future  and  as  :i 
consequence  the  only  concession  to  power  wa- 
in the  form  of  a  concrete  wall  immediatol.v 
below  the  dam  which  was  to  function  as  a 
cofferdam  during  the  later  construction  an'l 
was  also  to  become  part  of  the  powerhou 
substructure. 

Although  it  was  originally  planned  to  fur 
nish  iwwer  to  the  area  around  Phoenix.  Ariz., 
no  immediate  demand  was  anticipated.  How- 
ever,  a  water  shortage  in  the  Salt  River  Vnl 
ley  reducing  water  power  generation  made  it 
desirable  that  Parker  power  installations  In- 
expedite<l  to  the  maxlnuim  anil  transmlssii'ii 
lines  constructed  from  the  power  plant  to 
Phoenix  as  soon  ns  jiosslble.  Since  the  lines 
woiUd  be  completc<l  long  before  power  could 
be  made  available  from  Parker,  a  special 
arrangement  lietwc«'n  the  Metropolitan  Water 
District  of  Southern  California  and  the  Salt 
River  Valley  Water  Users'  Association  was 
made  whereby  the  association  would  be  sup- 
plies! Roulder  Dam  power  over  the  district's 
line  to  Parker.  The  neceasary  contracts  were 
negotiates!  In  late  1088 only  a  few  months  after 
the  dam  was  completed.    Surveys  were  l>eguii 
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Parker   Dam   power   plant   being   con- 
structed in  foreground 


in  early  1939  and  transmission  line  construc- 
tion to  Phoenix  swiftly  followed.  The  Phoe- 
nix area  has  been  supplied  with  power  from 
Boulder  Dam  at  the  continuous  rate  of  20,000 
horsepower  since  January  1940. 

The  power  project  consists  of  a  large  power- 
house on  the  California  side  of  the  Colorado 
River  just  below  Parker  Dam.  Provision  has 
been  made  for  four  40,000  horsepower  units 
with  the  necessary  transformers  and  switch- 
ing facilities.  Transmission  lines  from  Par- 
ker Dam  to  Phoenix,  140  miles,  and  from 
Parker  Dam  to  the  Gila  project,  120  miles,  were 
completed  in  early  1940.  Transmission  lines 
proposed  extend  from  Phoenix  to  Sacaton,  50 
miles ;  Phoenix  to  Tucson,  125  miles ;  and  from 
the  Gila  project  to  Drop  No.  4  in  the  Imi)erial 
Valley,  a  distance  of  about  50  miles.  A  large 
substation  with  synchronous  condenser  equip- 
ment is  proposed  for  Phoenix  and  substations 
are  to  be  constructed  also  at  Tucson,  on  the 
Gila  project  and  at  Drop  No.  4.  The  total 
estimated  cost  of  the  project  is  $14,860,000. 

The  main  part  of  the  construction  work  at 
Parker  Dam  is  being  done  by  Government 
forces.  Excavation  of  the  forebay  and  tun- 
nels and  the  fabrication  and  installation  of 
the  penstocks  are  by  contract.  Excavation  is 
now  nearing  completion. 


Philip  A.  Rosendorn  on  Federal 
Board  of  Surveys  and  Maps 

I'Hiup  A.  RoSENDOKN,  Chief  draftsman  of  the 
Hureau  of  Reclamation,  has  been  designated 
representative  of  the  Bureau  on  the  Federal 
T.oard  of  Surveys  and  Maps,  vice  Walter  I. 
Bwanton,  retired. 


Commercial  Gladiolus  in  the  Yakima  Valley 

By  J.  T.  ROBERTSON,  President,  Washington  Gladiolus  Society 


A  VERY  large  percentage  of  the  gladiolus 
bulbs  grown  commercially  in  the  Uniteil 
States  for  many  years  has  been  grown  in  the 
West,  particularly  around  Grants  Pass,  Oreg., 
and  throughout  the  Willamette  Valley  and 
in  the  Puget  Sound  area. 

Much  of  the  soil  in  a  certain  region  has 
become  foul  as  one  result  of  this  continued 
growing,  and  planters  have  begun  looking  for 
new  localities  because  many  of  their  east- 
ern customers  to  whom  bulbs  have  been  and 
still  are  shipped  in  car  lots  are  bocominj; 
skeptical  as  to  the  quality  of  the  bulbs  grown 
under  existing  conditions.  Some  of  these 
growers  have  already  moved  to  new  locations 


J.  T.  Robertson  in  his  screened-in  bulb- 
drying  shed 


and  it  has  been  the  hope  of  the  writer  to  in- 
terest them  in  the  possibilities  of  the  Takima 
Valley,  where  bulbs  can  be  grown  as  advan- 
tageously as  in  any  other  locality. 

The  Yakima  Valley  has  to  offer:  (1) 
Ground  that  is  free  from  any  gladiolus  dis- 
eases, and  being  largely  virgin  soil  so  far  as 
gladiolus  culture  is  concerned,  is  in  such  shape 
that  the  grower  will  dig  stock  true  to  name, 
which  is  not  the  case  where  plantings  ha^e 
been  made  over  several  years;  and  (2)  a 
long  season  which  enables  growers  to  plant 
early  and  allows  ample  time  in  the  fall  to 
dig  and  thoroughly  cure  the  bulbs. 

The   writer    has    had    several    recent    let- 
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J.  T.  Robenson,  president,  Washington  Gladiolus  Society,  and  crew  digging  and 
screening  gladiolus  bulbs  on  one  of  his  tracts  near  Sunnyside 


ters  from  eastern  commercial  growers  com- 
plaining of  tlie  poor  results  from  some  of  the 
districts  above  referred  to,  wliich  they  attrib- 
uted to  disease-laden  soil,  and  one  grower 
In  the  Pugct  Sound  area  has  stated  that  be 
has  been  tempted,  after  digging  in  ttic  fall, 
to  ship  his  bulbs  here  to  be  cured. 

Growers  on  a  large  scale,  as  many  of  these 
growers  are,  have  a  very  heavy  Investment 
In  their  present  locations  with  all  the  perma- 
nent oquipment  necessary  to  handle  the  bulbs, 
and,  as  moving  is  quite  a  consideration,  this 
probably  explains  why  we  have  not  had  any 
real  response  to  the  invitations  sent  out  to 
"come  and  see  for  yourself." 

For  some  years  we  have  worked  to  the 
end  that  we  miglit  have  the  Washington 
(State)  Gladiolus  Society  put  on  its  annual 
show  in  the  Taicima  Valley,  but  until  this 
year  the  executive  Ixmrd  of  that  group,  con- 
sisting for  the  most  part  of  commercial 
growers  west  of  the  Cascades,  was  not  par- 


ticularly interested  in  our  proposal,  and  there 
are  probably  legitimate  reasons  why  those 
who  generally  put  on  large  displays  at  the 
show  should  object  because  of  transportation 
of  their  bloom.  This  year,  as  a  result  of 
the  election  of  the  writer  to  the  presidency 
of  the  society,  D.  N.  Wood  of  Sunnyside  to 
the  secretaryship,  and  G.  Hilton  of  Zillah  to 
the  vice  presidency  of  the  E!astern  Division, 
we  had  a  majority  on  the  board  and  the  west- 
erners capitulated  to  us.  The  entire  finan- 
cial burden  was  borne  by  Sunnyside,  which 
put  on  an  excellent  show,  attracting  large 
crowds  from  all  sections  of  the  State  ami 
from  other  Stotes. 

The  prime  object  of  any  such  show  is  to 
educate  the  visiting  public  in  gladiolus  and 
to  stimulate  interest  in  home  planting  which 
naturally  Increases  the  sales  of  bulbs,  the 
commercial  growers'  business.  Behind  our 
show  was  the  idea  that  we  could  expect  a 
numlwr  of  commercial  growers  from  different 


sections  who  might  see  the  possibilities  of 
our  valley  and  In  this  we  were  not  disap- 
pointed; in  fact,  the  displays  put  on  by  the 
commercial  growers  exceeded  our  expecta- 
tions. Many  of  those  present  were  non- 
exhibitors  and  some  of  them  helped  in  the 
Judging.  We  had  growers  from  Tacoma, 
Pacific,  Botheli,  Everett,  Lowell,  and  other 
points  in  the  Puget  Sound  area,  also  one, 
Milton  Jack,  from  Hatzic,  B.  C.  The  non- 
exhibitors  were,  for  the  most  part,  from 
different  sections  in  Oregon,  and  ail  left 
very  favorably  impressed  with  our  commu- 
nity and  valley  and  with  memories  that  at 
some  future  time  might  lure  them  to  the 
Yakima  Valley  as  a  good  place  to  locate  and 
to  continue  the  commercial  growing  cf 
gladiolus   bulbs. 

Some  of  the  commercial  growers,  in  addi- 
tion to  planting  for  bulbs,  cultivate  for  ■ 
cut-flower  trade,   and   this  applies  to  tli 
near  such  centers  as  Portland,  Seattle,  Ta- 
coma,  Everett,   and  Belllngbam.     As  a  gej- 
cral   rule   these  growers   cannot    figure   on 
cutting  much.  If  any,  bloom  until  well  Into 
July.    In  the  Takiraa  Valley — and  no  doubt 
this  will  be  more  apparent  on  lands  coming 
under  the  Itcza  division,  where  it  is  a  little 
more  frost-free  and,   if  anything,  somewhat 
earlier — we  can  beat  this  by  at  least  a  month 
and,  if  given  a  very  early  season,  by  alxnit 
6  weeks,  which  would  mean  a  much  better 
price  for  the  bloom  shipped.    An  early  sea- 
son occurred  In  1834  and  the  writer  started 
cutting  bloom  en  June  5.     Shipping  facilities 
from  the  valley  are  such  that  bloom  cut  in 
the   evening   would    reach    Seattle,    Tacoma, 
Portland,  Everett,  or  Spokane  early  the  i 
morning,  almost  as  soon  as  It  could  Ix' 
livered    from    the   present   growing   ceti 
adjacent  to  the  cities  named. 

Gladiolus  growing,   as   the  writer   -•  ~    it. 
would  be  one  more  crop  for  our  already  w 
diversified  valley  and  should  be  as  profits 
to   the   commercial   grower   here  as   In    any 
other  section   of  the  West.     The  quality   of 
bulbs  pro<1uced  also  would  be  the  equal   "f 
those  grown  in  any  other  locality;  in  fart. 
with  conditions  such  as  to  enable  the  grou   r 
to    thoroughly   mature   and   cure   the   l>i; 
they  might  even  l>e  superior  to  those  gr. 
in  must  other  sections. 


Essential  Features  of  the  Bureau^ s  Fish  Hatchery 

at  Leavenworth^  Wash. 

By  S.  E.  HUTTON,  Assistant  Director  of  Injormation 


AN  Institution,  which  flupervislng  Engineer 
Frank  Hanks  calls  the  Bureau's  fish  college,  is 
In  operation  at  L<eavenworth,  Wnxli..  for  the 
salmon  and  sleelhead  clnssoM  of  1(M(X41.  Its 
pnrpnac  ia  to  teach  future  generations  of  the 


trll>es  of  migratory  fish  that  formerly  spawned 
alwfve  the  Grand  Coulee  Dam  to  perform  that 
function  hereafter  In  tributaries  of  the  Co- 
lumbia River  below  the  dam,  lM<caus4>  that 
huge  stnictiire  makes  it   ImposHlble  for  the 


maturMi  flsh  to  reach  the  upper  tributarle 
and  would  offer  a  fatal  hncnrd  to  the  di 
wnni  migration  of  the  resulting  offspring. 

Since  the  snlmon,  the  ini|M)rtant  commercii^ 
flsli  to  l)e  considered,  returns,  ustially  at  ilia 
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;ii,'e  of  4  years,  to  spawn  in  the  shallows  of 
rhe  stream  in  which  it  spent  Its  early  free 
life  before  migrating  to  the  sea,  the  offspring 
of  fish  which  were  native  to  streams  above  the 
Grand  Coulee  Dam  must  be  planted  in  tribu- 
taries lower  down,  so  as  to  establish  there  the 
spawning  grounds  for  themselves  and  their 
descendants.  This  involves  the  operating  of 
traps  in  the  Columbia  River  at  the  Rock 
Island  Dam,  150  miles  downstream  from  the 
Grand  Coulee  Dam,  and  of  a  large  plant  at 
Leavenworth,  to  which  adult  fish,  bound  up- 
stream to  spawn,  are  hauled  in  tank  trucks. 

The  essential  features  of  the  plant  at  Leav- 
enworth are  holding  ponds,  in  which  the  fish 
reside  until  they  ripen  for  spawning ;  a  hatch- 
ery wherein  eggs  are  placed  in  troughs  and 
liatched ;  rearing  ponds,  in  which  young  fish 
are  bred  to  various  ages  before  being  released, 
in  order  to  reduce  the  mortality  rate,  naturally 
incident  to  the  release  of  freshly  hatched  fry ; 
and  facilities  for  furnishing  water  to  the  plant 
in  required  quantities  and  at  proper  temper- 
atures. 

The  holding  ponds  have  been  formed  in  the 
channel  of  Icicle  Creek,  about  2  miles  south 
of  Leavenworth,  Wash.,  by  building  four  dams 
ncross  it.  The  uppermost  of  the  four,  known 
as  Dam  No.  2,  regulates  the  flow  of  Icicle 
<  reek  through  the  ponds,  and  diverts  any 
cxces.s  water  through  a  canal  4,085  feet  long 
to  a  point  in  the  creek  channel  below  Dam 
No.  5.  Each  holding  jsond  contains  a  deep  and 
a  shallow  section,  the  former  for  the  salmon 
tn  rest  in  prior  to  spawning  and  the  latter 
where  they  can  be  readily  captured  by  seine 
net  when  they  move  into  shallow  water  to 
<iinimence  spawning. 

Buildings 

The  hatchery  plant,  located  on  the  left  bank 
of  Icicle  Creek  just  below  the  holding  ponds, 
includes  in  its  group  of  three  main  buildings 
a  hatchery  building  with  a  hatching  room  88 
feet  wide  and  225  feet  long.  Two  two-story 
wings,  36  by  45  feet  in  plan,  provide  space  for 
office,  laboratory,  storage  rooms,  recreational 
space  for  employees,  and  reception  and  rest 
rooms  for  visitors.  A  combined  shop,  garage, 
.and  warehouse  building,  one  story  high  and 
142  feet  8  inches  long  by  89  feet  8  inches  wide ; 
and  a  third  building,  67  feet  8  inches  by  96  feet 
8  inclies  in  area,  to  house  central-heating 
equipment,  refrigeration  apparatus,  food- 
grinding  machinery,  and  cold-storage  rooms, 
complete  the  building  group. 

Adjacent  to  the  hatchery  building  are  two 
groups  of  rearing  ponds,  one  containing  30 
ponds  30  feet  wide  and  130  feet  long,  and 
the  other  40  ponds  18  feet  wide  and  76  feet 
long. 

The  water  supply  for  the  plant  is  derived 
from  Icicle  Creek  and  the  Wenatchee  River, 
mid  will  be  supplemented  at  certain  times, 
particularly  in  winter,  with  water  from  wells. 
Ordinarily,  the  minimum  flow  of  100  cubic 
feet  per  second  through  the  holding  ponds  will 
be  taken  from  Icicle  Creek,  through  Dam  No. 


2,  but  it  will  be  possible  to  admit,  through 
this  dam,  additional  water  from  the  Wenat- 
chee River. 

Dam  No.  2  serves  to  divide  the  flow  of 
Icicle  Creek  between  the  holding  ponds, 
formed  in  the  creek  channel,  and  the  diver- 
sion canal,  which  begins  above  the  dam  and 
ends  in  a  junction  with  the  creek  channel  be- 
low Dam  No.  5.  Dam  No.  2  was  built  across 
the  channel  of  Icicle  Creek.  It  is  a  reinforced 
concrete  structure,  roughly  20  feet  high,  ex- 
clusive of  cut-off  walls,  38  feet  long,  up  and 
down  stream,  and  about  36  feet  wide.  Water 
is  admitted  to  the  holding  ponds  through  two 
openings  in  the  concrete,  16  feet  wide  and  5 
feet  high,  at  the  bottom  of  the  channel,  each 
opening  controlled  by  a  radial  gate.  The 
water  level  above  the  dam  may  vary  from 
elevation  1,124  to  1,140.  Below  the  dam,  in 
the  upper  holding  pool,  it  will  be,  normally, 
about  elevation  1,123. 

Below  Dam  No.  2,  the  flow  broadens  from 
34  to  143  feet,  and  issues  through  a  diffusion 
structure  into  the  upper  spawning  bed.  The 
diffusion  structure  is  a  weir  so  arranged  that 
water  flowing  through  it  is  directed  downward 
into  a  pit,  from  which  it  rises  through  a  diffu- 
sion grating  into  the  next  pool.  If  the  water 
fell  from  one  pool  into  the  next,  the  fish  would 
damage  and  exhaust  themselves  in  fruitless 
attempts  to  scale  the  weirs. 

Below  this  diffusion  structure  is  a  spawn- 
ing bed  about  135  feet  wide  and  197  feet  long, 
the  bottom  covered  with  pit-run  gravel  and 
sloping  6  inches  in  its  length.  In  the  lower 
left-hand  corner  of  the  bed  is  a  seine-landing 
platform,  81%  feet  long  and  25  feet  wide,  in 
front  of  a  spawning  shed,  32  feet  wide  and 
36  feet  long. 

An  11-foot  flume  extends  along  the  left 
side  of  the  spawning  bed,  from  the  rack  at  its 
lower  end  through  a  trap  entrance  at  the  dif- 
fusion structure.  About  midway  of  its  length 
is  an  elevator,  by  means  of  which  steel-heads, 
after  spawning,  can  be  loaded  into  tank  trucks 
for  distribution  to  streams,  since  they  do  not 
end  their  life  cycles  with  spawning  as  do  the 
Blueback  and  Chinook  salmon.  Roads  are 
provided  for  access  to  all  structures. 

Dams  3,  4,  and  5  are  similar  in  design  to 
the  diffusion  structure  below  Dam  No.  2,  and 
they  serve  the  same  purpose ;  but,  in  addition, 
they  also  maintain,  by  means  of  stop  logs,  the 
3-  or  4-foot  differences  in  the  water  levels  be- 
tween successive  pools. 

Diversion  Canal 

The  Icicle  Creek  diversion  canal  or  waste- 
way  is  115  feet  wide  on  the  bottom,  with  slides 
sloping  2  to  1.  The  bottom  and  left  bank 
were  covered  with  a  12-inch  layer  of  coarse 
gravel,  and  the  right  bank,  along  the  creek, 
was  riprapped  with  rock  taken  from  excava- 
tions. The  canal  is  17.45  feet  deep,  and,  with 
a  water  depth  of  14.45  feet,  will  carry  10,000 
cubic  feet  per  second,  twice  the  maximum  re- 
corded flow  of  Icicle  Creek. 

The  diversion  canal  drops  only  about  a  foot 


in  its  4,08o-foot  length,  leaving  a  difference  of 
10  to  12  feet  between  the  bottom  of  the  canal 
and  the  water  level  in  Icicle  Creek  below  Dam 
No.  5.  Connection  between  the  diversion 
canal  and  the  creek  channel  is  made  through 
a  concrete  outlet  structure  210  feet  long.  In 
the  upper  40  feet  of  the  structure,  wing  walls 
reduce  the  width  of  the  channel  to  100  feet, 
and  an  apron  slopes  up  from  the  canal  bottom 
at  elevation  1,124.65  to  a  crest  at  elevation 
1,129.  From  that  point,  the  channel  is  re- 
duced to  80  feet  in  width,  and  falls  22  feet  in 
elevation  in  130  feet,  to  a  second  apron  40  feet 
wide  and  provided  with  dentated  sills  to  re- 
duce the  velocity  of  water  discharged  into 
Icicle  Creek.  A  steel  highway  bridge  spans 
the  outlet  structure  at  its  lower  end. 

Water  for  the  hatchery  and  rearing  ponds 
is  available  from  Dam  No.  1  in  Icicle  Creek, 
three-quarters  of  a  mile  upstream  from  Dam 
No.  2,  through  a  6,635-foot  pipeline,  and  from 
the  Wenatchee  River  through  a  16,000-foot 
canal.  The  pipeline  and  canal  meet  at  screen- 
ing chambers  near  the  hatchery.  There,  en- 
trained debris  is  removed,  and  the  water  can 
be  mixed  in  any  ratios  necessary  for  temper- 
ature control.  A  system  of  pipes  extends 
from  the  screening  chambers  to  the  hatchery 
and  rearing  ponds,  and  an  extension  of  the 
Wenatchee  Canal  bypasses  the  screening  cham- 
ber and  intersects  the  Icicle  Creek  diversion 
canal  near  Dam  No.  2.  At  that  jpoint,  the 
bottom  of  the  canal  is  low,  so  that  water  from 
the  Wenatchee  River  can  supplement  the 
Icicle  flow  through  Dam  No.  2  in  case  it  alone 
is  insufficient  for  the  fish  in  the  holding 
ponds. 

The  handling  of  the  water  supply  to  the 
plant  is  governed  by  the  requirements  for 
keeping  the  adult  fish  in  healthy  condition 
and  for  controlling  the  hatching  time,  and  by 
the  flows  and  temperatures  of  the  three 
water  sources. 

Although  salmon,  in  their  migration  from 
the  sea  to  spawning  grounds,  can  safely  spend 
short  periods  in  relatively  warm  water  (75° 
P.  to  80°  F.),  they  are  accustomed  to  and 
remain  healthy  only  in  cool  water.  In  the 
holding  ponds,  where  adult  fish  may  be  held 
several  months  while  ripening,  the  tempera- 
ture range  cannot  be  great,  and  temperatures 
cannot  be  high  if  heavy  mortality  is  to  be 
avoided.  Ideal  conditions  would  be  realized 
if,  in  the  holding  ponds,  there  could  be  dupli- 
cated the  conditions  that  exist  in  deep  pools 
near  the  sources  of  streams,  where  the  flsh 
await  the  spawning  sjeason.  Experiments 
have  shown  that  water  temperatures  up  to 
62°  F.  are  satisfactory  in  holding  ponds,  but 
that  temperatures  above  65°,  if  long  sus- 
tained, are  dangerous. 

Hatching  time  varies  with  temperature,  and 
can  be  controlled  quite  closely,  higher  tem- 
peratures shortening  the  incubation  period. 
Preferred  hatchery  temperatures  range  from 
39°  to  52°  F.  In  rearing  ponds,  water  tem- 
peratures between  52°  and  65°  F.  give  satis- 
factory results. 

The  water  supply  from  Icicle  Creek  varies 
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in  temperature  from  32°  In  winter  to  63° 
in  late  summer,  and  that  from  the  Wenatcbee 
River  from  38°  or  40°  in  spring  and  fall  to 
70°  in  summer.  The  well  water  temperature 
is  practically  uniform  at  50°. 

A  flow  of  160  second-feet  is  available  from 
the  Wenatcbee  River,  6  second-feet  from  wells, 
and  20  second-feet  or  more  from  Icicle  Creek, 
except  after  about  July  20,  when  the  unap- 
propriated natural  flow  diminishes  rapidly. 
Then  the  flow  of  Icicle  Creek  will  be  aug- 
mented, and  the  water  temperature  will  be 
reduced  by  drawing  cold  water  from  the 
depths  of  Snow  Lake  through  a  2,500-foot 
tunnel,  which  taps  it  about  150  feet  below 
its  normal  surface. 

Ordinarily,  the  holding  pools  will  be  sup- 
plied with  100  second-feet  of  water  from 
Icicle  Creek,  any  excess  being  diverted  by 
canal,  around  the  holding  ponds.  When  the 
unappropriated  flow  of  the  creek  is  inade- 
quate and  temperatures  are  not  too  high  in 
the  Wenatcbee  River,  supplemental  water 
from  that  stream  will  be  furnished  to  the 
holding  pools.  If  the  temperature  in  the 
Wenntcliee  River  is  too  high,  cold  water  will 
l)e  drawn  from  Snow  Lake  into  Icicle  Creek, 
water  from  the  three  sources  being  mixed  to 
maintain  a  temperature  not  above  Co°,  and 
to  conserve  the  Snow  Lake  storage. 

Normally,  the  water  from  Icicle  Creek  nii'l 
the  Wenatcbee  River  will  be  of  satisfactory 
temperature  for  late  summer  and  fall  op- 
erations in  the  batcherj- ;  but,  if  too  warm, 
some  well  water  at  50°  will  be  supplicil  to 
the  hatchery.  During  the  winter,  the  addi- 
tion of  well  water  to  33°  Icicle  water  will 
make  a  40°  temperature  in  the  hatclb 
troughs  feasible.  Eggs  hatch  in  the  em..- 
winter,  and  fry  are  held  in  the  hatchery 
troughs  until  weather  conditions  permit  pl^. 
ing  them  in  outdoor  rearing  ponds. 

As  rapidly  as  pos.slble,  the  temiH-raturcs  of 
rearing  ponds  will  be  raisetl  in  spring  to  and 
above  52°,  probably  by  supplying  water  from 
the  Wenatcbee  River,  which  Is  not  s<)  coM 
as  Icicle  Creek.    Well  water  may  b«^  ii-i  ■ 
summer  to  keep  rearing  pond  temperati. 
down,  and  in  winter  to  keep  them  up  to  s 
limits. 

The  hatchery  and  appurtenant  fadli' 
were  deslgnc<l  and  built  by  the  Burenii  ■  I 
Reclamation  on  the  basis  of  studies  made  in 
coo|)eralion  with  tbe  Bureau  of  Fisheries  and 
the  Washington  State  Department  of  T\sh- 
erie*.  The  plant  is  operated  by  the  Federal 
Fluh  an<l  Wildlife  Senice. 


American  Society  of  Agric//Itnral 
Engineers  Convenes  in  Chicago 

THE  annual  fall  meeting  of  the  Amerlnin 
Society  of  Agricultural  Engineers  was  held  iu 
Chicago,  111.,  Decemlter  2-6.  Several  pn|>eri 
of  interest  in  the  flelds  of  aoll  and  water 
coiwRTNtlon  and  rural  electricity  were  pre- 
•entod. 
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Cultural  Development  of  Milk  River 

Project  Farms 

By  EFFIE  R.  POND,  Project  Home  Demonstration  Agent,  Farm  Security  At/ministration 


IT  U  too  early  to  try  to  enumerate  the  ad- 
vantages, social  and  educational,  of  an  ir- 
rigated resettlement  project.  So  far  we 
hare  devised  no  means  of  measuring  certain 
factors  which  constitute  culture.  Security, 
or  a  feeling  of  security,  happiness,  content- 
ment, and  the  abundant  life  are  Just  words 
which  conjure  up  pictures  in  our  minds — no 
two  alike.  But  any  one  of  us  can  recognize 
at  a  glance  the  community  that  has  grown 
from  the  soil,  blossomed,  and  l>omc  fruit. 

On  Milk  River  farms,  in  northern  Montana, 
we  have  the  unusual  good  fortune  of  being 
able  to  observe  the  beginning  of  this  cultural 
growth  at  the  same  time  as  later  stages  of 
development.  Comparisons  are  obvious.  A 
few  new  people  brought  in  annually  makes 
this  possible.  There  is  the  Brown  family, 
just  starting  out,  shopping  for  second-hand 
furniture  and  learning  how  to  plant  an  irri- 
gated garden ;  and  the  Jones  family,  who,  after 
a  year  on  their  farm,  know  that  they  need 
two  more  milk  cows  to  provide  cash  for  sugar 
and  coffee;  and  the  Hanly  family,  who,  after 
3  years,  have  almost  forgotten  the  past. 


Modem  Building  lor  School  and  Social 
Aetivitiet 

Many  factors  contribute  to  tlils  rapid  ad- 
justment. A  modern  building  was  erected  on 
a  central  location  by  the  Farm  Security 
Admlnistratiou.  Arrangements  have  been 
made  with  the  local  school  district  to  use 
this  building  for  school  purjwses.  Three 
rooms  are  used  as  classrooms,  a  fully 
cquippc<l  modern  kitchen  is  used  in  the 
preparation  of  hot  lunches,  while  another 
large  room  has  a  stage  for  extra  social 
activities.  Outdoor  playground  equipment 
and  a  piano  were  purchased  through  the 
efforts  of  teachers  and  pupils. 

A  staff  of  well-trained  farm  and  home 
supervisors,  specialists  in  their  work,  carry 
on  a  planned  program.  Educational  meet- 
ings attende<l  by  all  members  of  the  com- 
munity Include  canning  demonstrations, 
meat-cutting  demonstrations,  health  courses, 
and  plcture.s.  Probably  the  most  important 
phase  of  these  gatherings  Is  the  chance  to 
talk  things  over  with  their  neighbors.     This 


The  banquet  hail 


helps  overcome  their  characteristic  ehync«<', 
and   develops  poise   and   ability   to 
themselves.    Hidden   talents   are    di- 
and   leaders  brought  forward.    On   Thanks- 
giving Day  a  family  dinner  was  served  by 
the    women    of    the    community;    when   Joe 
Young's  boy  "brought  home  a  wife"  every!"  ' 
danced ;  and  when  the  Wilson  girl's  enj; 
ment  was  apnounce<l  the  community  building 
was  the  scene  of  the  "shower." 

A  Typical  Settler 

Tj'plcal  of  the  3-year-old  settler  Is  the  story 
of  John  Hardy.     Three  years  ago  John  was 
a  farm  laborer,  lived  In  a  two-room  cottage 
located    near    the    owner's    farmstead.    His 
rent   was   free.     He   and    two    of  his    1 
worked    for    the    landlord.     The    boys   i 
thin  beets  remarkably  well   for  14-year  ■ 
and  were  to  receive  a  "school  outfit"  (ovei : 
cap,  shoes,  and  blazer)  for  their  work.    L' 
relief  agencies  assisted  some  by  providing  -   ; 
plus  commodities. 

Mrs.  John  Hardy  was  as  timid  as  a  rab- 
bit. In  fact,  she  reminded  one  very  nnn^h 
of  that  little  animal,  as  doors  and  mo' 
were  closed  at  the  approach  of  visitors, 
could  nut  read  print,  but  she  knew  from  the 
way  John  worried,  figured,  and  planned  that 
they  were  being  pressed  for  money.  Every 
visitor  was  a  potential  collector.  This  sit- 
uation was  not  too  serious  if  Just  she  and 
John  were  thrown  out  of  this  two-room  shack, 
but  motherllkc  she  was  thinking  of  the  nine 
other  human  beings  even  more  helpless  ami 
dependent  than  herself.  There  was  only  one 
be<l,  but  there  was  a  roof  over  their  homl-. 
Montana  Novembers  are  cold. 

Fartn  Tenant  Uecotnct  Farm  Owner 

The  Resettlement  Administration  came  toj 
the  assistance  of  the  Hardy  family  and  for  i 
years  now  th<'y  have  lived  In  a  6-room  housCf 
on  an  «()  acre  farm.  The  farm  was  rated  he- 
low  average  by  everyone,  the  soil  wa-s  run 
down,  pasture  destroyed,  draliuge  poor,  iiiid 
fields  were  wi*<I-infested.  Doggedly,  Jolm 
and  his  family  have  worked.  Phosphate  lia« 
1m>«'ii  Bpplle<l;  green  growth  plowe<l  under j 
weiHls  bunied.  pulled,  plowed  under ;  and  uta- 
ble  manure  spread  on  the  fl«'lds.  He  ha« 
found  time  to  build  fences,  lay  cement  «: 
around  hix  bouse,  plant  and  care  for  a  I. 
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A  typical  farm  home 

liiwu,  ornamental  shrubs,  a  shelter  belt,  and 
many  fruit  trees.  He  has  built  a  large  root 
cellar  that  is  filled  with  food. 

The  house  Is  not  modern,  but  like  humau 
beings  the  members  of  John's  family  sleep 
in    beds.     The   family   size   increased   to   12. 


One  baby  died.  John  had  his  appendix  re- 
moved. The  two  older  girls  are  attending 
high  school  in  Malta,  riding  to  and  from 
school  on  a  bus.  One  of  the  girls  keeps  the 
family  farm  and  home  accounts.  John  is  a 
4-H  Club  leader,  and  an  active  leader  in  the 
church  of  his  faith.  John's  wife  is  still  a  lit- 
tle shy  and  timid,  but  "bursting  proud"  of 
their  achievements. 

Recently  200  brawny  farmers  and  their  sun- 
tanned wives  and  children  listened  politely 
while  a  speaker  told  them  all  about  the  evils  of 
modern  civilization,  our  brand  in  particular. 
Slight,  uneuthusiastic  applause  greeted  the 
ending.  It  might  all  be  true  that  our  national 
economic  structure  was  "screwy,"  that  we 
should  "rebuild  it  from  the  ground  up,"  but 
after  the  races,  the  potato-peeling  contest,  the 
nail-driving  contest,  the  husband-calling  con- 


A  typical  Sunday  gathering 

test,  the  wood-chopping  contest,  the  horse- 
shoe-pitching contest,  and  the  ball  game,  these 
farmers  were  going  to  drive  a  modest  car  to 
a  comfortable  home,  milk  their  cows,  feed 
their  chickens,  gather  the  eggs,  and  cuss  the 
mosquitoes. 


Improvement  Activities  at  Boca  Dam 

Truckee  Storage  Project,  Nevada-California 


FOR  the  benefit  of  those  not  familiar  with 
ilie  Truckee  Storage  project,  a  brief  review 
\\  ill  be  made  of  previously  published  informa- 
tion concerning  this  project,  particularly  so 
far  as  such  information  pertains  to  construc- 
tion developments. 

The  project  lands,  consisting  of  some  30,000 
.icres,  are  located  adjacent  to  the  cities  of 
Reno  and  Sparks,  Washoe  County,  Nev. ;  and 
as  part  of  an  old  established  area,  beginning 
with  the  earliest  water  rights  of  1862,  have 
been  receiving  water  diverted  from  the 
Truckee  River  for  many  years.  The  Truckee 
River  acts  as  a  main  canal  for  the  numerous 
diversion  ditches  which  form  the  principal 
laterals  of  the  distribution  system,  deriving 
its  water  supply  from  Lake  Tahoe  and  the 
scleral  tributary  streams,  of  which  the  Little 
Truckee  River  is  the  most  important. 

Although  Lake  Tahoe,  the  source  of  the 
main  stream,  has  for  some  time  been  used  as 
a  storage  reservoir,  there  have  been  insuffl- 
cicnt  facilities  for  conserving  the  seasonal 
run-ofC  occurring  mainly  during  the  spring 
months.  To  ofCset  this  disadvantage  and  to 
provide,  through  further  conservation,  a  sup- 
plemental water  supply,  Boca  Dam  was  con- 
structed on  the  Little  Truckee  River  at  a  point 
about  one-quarter  mile  from  its  confluence 
with  the  main  stream. 

The  dam  is  of  the  rock-faced,  earth-fill  type ; 
is  116  feet  high  above  its  foundation,  1,620  feet 
long  at  the  crest;  and  creates  a  reservoir 
having  an  available  capacity  of  40,900  acre- 
feet.  The  structure  Is  provided  with  a  con- 
crete-lined, open  channel  spillway  with  a  max- 
imum capacity  of  8,000  second-feet,  controlled 
by  two  radial  gates,  each  19  by  16  feet.     A 


concrete-lined  tunnel,  369.54  feet  of  which  has 
■A  diameter  of  12  feet,  and  315.36  feet  a  diam- 
eter of  10%  by  14  feet,  is  the  main  structure 
of  the  outlet  works.  At  the  end  of  the  369.54- 
foot  section,  there  is  a  gate  chamber  provided 
with  two  4-  by  4-foot  slide  gates  which  con- 
trol the  release  of  water  into  two  50-inch 
steel  pipes  leading  to  two  42-inch  needle  valves 
located  at  the  downstream  portal  of  the  tunnel, 
having  a  combined  capacity  of  900  second-feet. 

Contracted  construction  work  began  April 
24,  1937,  and  was  completed  August  23,  1939. 
During  operations  by  the  contractor,  consid- 
erable auxiliary  work,  such  as  reservoir  site 
clearing,  minor  road  construction,  gaging  sta- 
tion installations,  and  general  improvement 
work,  was  accomplished  by  O.  C.  C.  and  other 
Government  forces.  Because  some  work  was 
not  included  in  the  construction  contract  and 
other  work  was  eliminated  therefrom,  there 
remained,  after  August  23,  1939,  considerable 
construction  and  general  improvement  work  to 
be  completed  by  Government  forces.  This 
remaining  work  consisted  principally  of  the 
installation  of  an  auxiliary  power  plant,  the 
construction  of  the  power  distribution  system, 
the  installation  of  the  parapet  and  curb  walls 
along  the  crest  of  the  dam,  the  permanent 
lining  of  the  outlet  channels  leading  from  the 
spillway  and  the  outlet  works,  the  removal 
from  the  reservoir  area  and  relocation  of  a 
portion  of  the  existing  water  system,  some 
structure  and  general  drainage  installations, 
and  a  variety  of  protective  and  general  im- 
provement work. 

Before  the  1939-40  winter  season  prevented 
further  progress,  tlie  auxiliary  power  plant 
was  installed  In  the  building  which  had  been 


used  as  a  laboratory  during  contract  work, 
and  the  power-distribution  system  for  operat- 
ing and  lighting  the  spillway  and  outlet  works 
was  completed. 

By  the  end  of  the  first  week  in  June  1940, 
the  C.  C.  C.  camp  had  been  reestablished  at 
Boca  Dam  and  work  commenced  by  enroUees 
of  that  camp.  Progress  was  somewhat  re- 
tarded during  June  on  account  of  the  loss  and 
replacement  of  enrollees  necessitated  by  the 
expiration  of  enroUee  enlistment  periods,  but 
by  July  10  activities  had  been  well  organized 
and  good  progress  was  being  made. 

Winter  conditions  had  damaged  existing 
roadways,  so  reconditioning  and  improving 
the  roads  into  and  about  the  dam  and  reser- 
voir area  became  the  first  activity.  There 
immediately  followed  the  construction  of  some 
new  roadways  necessary  in  connection  with 
the  larger  features  of  work  contemplated. 
AVith  conditions  thus  improved,  so  that  the 
transportation  of  materials  was  facilitated 
and  work  sites  made  more  accessible,  forces 
were  concentrated  on  repairs  to  the  spillway 
outlet  channel  and  toward  placing  permanent 
rock  riprap  on  the  slopes  of  that  waterway. 
The  placing  of  hand-laid,  large  rock  lining  in 
the  first  section  of  the  channel  immediately 
below  the  stilling  basin  is  now  practically 
complete,  and  the  material  so  placed  forms  a 
comparatively  solid  rock  blanket,  3  feet  thick, 
with  a  very  uniform  exposed  surface.  Down- 
stream from  this  section,  the  channel  section 
changes  to  a  combination  of  side  slopes  so  that 
riprapping  of  the  upper  slope  only,  to  an  aver- 
age thickness  of  1  foot,  was  considered  nec- 
essary. Hand-placing  of  the  foot-thick  rip- 
rap in  the  lower  length  of  the  channel  was  not 


The  Reclamation  Era,  December  1940        {  347  } 


Needle-valve  house,  downstream  slope  of  Boca  Dam  at  west  abutment,  and  CCC 
camp.     Road  construction  and  drainage  installations  partially  completed 


reqiilml,  ns  the  objective  wan  mainly  a  stnbi- 
lizu:l(>ii  of  channel  tMiiks,  formed  princlpally 
of  fill  material,  aKninst  surface  run-off.  As 
Muow  and  resulting  local  run-off  conditions  are 
fr«>quently  serious  at  Boca  Dam,  more  than 
the  average  protective  measures,  such  as  rip- 
rap and  drainnge  installation!*,  arc  necessary 
for  iiermanent  construction. 

During  the  progress  of  the  larger  Job,  all 
1oTrif>  not  ne<-essary  thereon  have  been  em- 
ployed at  variotu)  smaller  or  minor  activities. 
A  standard  weather  and  evaporation  statiou 
has  lM-<-n  Installed  according  to  United  States 
■Weather  Bureau  standards.  For  some  time 
certain  weather  recording  instruments  have 
been  in  use.  by  which  cooiwralive  reports  have 
been  made  through  the  Iteno  ofBces  of  this 
and  tile  Weather  Bureau;  those  instruments 
are  now  Incorporated  into  the  improved  sta- 
tion. It  is  liellcved  that  the  evu|)ortitlon  rec- 
ords now  made  (lossihle  will  i>e  exceptionally 
raluablc  In  connection  with  Boca  Dam  o|>era- 
Uon.  Improvements  arc  also  being  made  to 
the  grounds  Immediately  adjacent  to  the  Oov- 
4-mment  buildings.  This  area  has  lH>cn  prop- 
erly grade<l,  provlde<l  with  fertile  top  soil. 
and  is  being  fencctl  and  planted  to  lawn  for 
generally  imiiroved  ap|iearanii-s  and  the  pro- 
te<-tl»n  of  existing  buildings.  Work  is  con- 
stantly In  prugress  on  the  nindt  throughout 
the  area  for  the  purpose  of  bringing  these 
roads  Into  a  more  |s-rmaneut  condition,  with 
adequate  drains  and  surfacing.  The  heavy 
visitor  Iraflk-  and  the  iiee<l  for  goo<l  constnic- 
tlon,  to  offset  severe  winter  conditions,  nmke 
such  work  neeeimiry. 

Tlie  B<»-n  l>am  areji.  locnted  In  the  Sierra 
Nerailn    Mountains.    Is   ruggiil   and,   as   pre- 


viously Indicated,  subject  to  heavy  snowfalls. 
On  this  account,  seepage  and  springs  from  nat- 
ural underground  reservoirs  and  ground  stor- 
age are  frequent.  This  condition  is  an  ad- 
vantage in  many  respects,  such  as  providing 
excellent  and  plentiful  domestic  water ;  but 
adjacent  to  the  constructed  works,  more  than 
the  usual  protective  drainage  Is  required.     In 


this  connection  considerable  work  has  Ix-en 
accompli.«hed,  and  is  in  progress,  toward  de- 
termining the  source  of  such  springs  and  lines 
of  seepage  and  in  providing  suitable  draius 
for  the  protection  of  structures  and  the  bet- 
terment of  appearances.  One  such  drain, 
about  290  feet  long,  consisting  of  8-inch  oijen 
drain  tile  laid  in  a  bed  of  gravel  at  the  bottom 
of  a  trench,  is  l>eing  placed  along  the  hillside 
at  the  west  abutment  of  the  dam.  Another 
drain  of  similar  construction,  but  only  alKiut 
144  feet  long,  is  l>eing  constructed  along  the 
east  side  of  the  spillway  stilling  basin.  The 
latter  drain  is  for  the  purpose  of  intercepting 
water  flowing  from  a  deep  spring  which  was 
encountered  during  construction  of  the  spill- 
way stilling  basin  structure.  More  such 
drains  may  be  found  necessary  after  further 
study  of  the  local  conditions. 

Additioiutl  improvements,  so  far  this  sea- 
son accomplLshed  or  placed  in  progress,  con- 
sist of  the  completion  of  a  bridge  and  guard 
rails  across  the  Little  Truckee  River  imme- 
diately below  the  dam ;  improvements  to  pre- 
viously constructed  stream  gaging  stations; 
the  removal  of  undesirable  structures  and 
debris ;  the  filling  of  test  pits  left  from  inves- 
tigations; and  some  landscaping. 

Upon  completion  of  the  spillway  outlet  chan- 
nel riprap  lining.  It  is  intended  to  concen- 
trate available  forces  on  what  is  considered 
the  next  most  important  job — that  of  lining 
the  channel  leading  from  the  outlet  works — 
and  it  is  exitected  that  this  Job  wlU  be  ccm 
pleted  this  faU. 

No  attempt  has  been  made  to  construct  ilio 
parapet  and  curb  walls  this  season  as  tliat 
work  is  considered  a  full  season  Job  for  the 
forces  and  facilities  available. 


Looking  down  spillway  outlet  channel  of  Boca  Dam.     Riprap  work  in  progress 
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Boating  on  the  Grand 
Coulee  Dam  Reservoir 


THE  western  end  of  Long  Island  Sound  is 
'  admittedly  the  haveu  of  the  largest  number  of 
l)leasure  craft  in  the  world,  but  the  nucleus 
of  a  new  group,  nearly  3,000  miles  to  the  west, 
will  soon  claim  its  share  of  prestige  in 
yachting  circles. 

The  150-mile  lake  being  formed  behind  the 
Grand  Coulee  Dam  is  going  to  affix  the  title 
of  "Captain"  to  the  names  of  many  unsus- 
l)octing  dry -land  inhabitants  of  the  Inland 
lOnipire  when  they  realize  the  possibilities  so 
near  at  hand.  The  formation  of  the  reservoir, 
with  its  widening  of  the  shore  line,  had 
scarcely  begun  before  some  of  the  "sailors" 
of  former  days  started  to  discuss  boating  on 
the  new  lake.  ■ 

In  the  spring  of  1939  a  group  of  boat  enthu- 
siasts from  the  several  communities  in  the 
area  mot  to  make  plans  for  a  yacht  club. 
After  a  few  meetings,  a  club  known  as  the 
Grand  Coulee  Dam  Yacht  Club,  Inc.,  was 
formed.  Its  membership  this  year  slightly 
exceeds  100,  with  about  half  the  members 
ijwning  boats.  Membership  is  available  to 
anyone  in  the  area  who  is  interested  in  boat- 
ing. The  moderate  initiation  fee  was  de- 
signed to  further  encourage  the  people  in 
use  of  the  splendid  recreational  features  of 
lioating. 

A  pennant,  symbolical  of  the  dam,  was 
selected.  It  consists  of  a  cross-section  of 
(he  dam  in  yellow,  mounted  on  a  triangular- 
sliaped  flag  of  blue. 

The  safety  boom  which  was  strung  across 
tlie  channel  to  protect  the  boats  from  danger 
within  the  construction  zone  of  the  dam  was 
furnished  by  the  Government,  as  were  also 
docking  facilities  which  are  under  lease  to 
the  Yacht  Club.  The  dock  consists  of  a 
substantial  floating  walk  with  Individual 
slips  for  42  boats.  The  dock  is  so  constructed 
that  additional  slips  or  moorings  can  be  added 
easily. 

The  club  collects  mooring  rentals  from  those 
members  who  own  boats,  and  remits  most  of 
this  amount  to  the  Government  in  yearly 
payments  as  prescribed  by  the  terms  of  a 
lease. 

Cluh  Assinted  hy  Contractor 

A  certain  amount  of  protection  for  the  boats 
is  provided  by  a  caretaker  and  his  wife  who  are 
established  on  the  dock.  The  caretaker  is 
regularly  employed  on  the  project,  and  for  his 
services  as  watchman,  the  Yacht  Club  pro- 
vides him  with  a  house  for  two  people;  elec- 
trical power  for  heating,  cooking,  and  light- 
ing ;  water ;  and  telephone  service.  In  this 
connection,  the  general  contractor,  Consoli- 
dated Builders,  Inc.,  has  contributed  to  the 
success  of  the  club  in  many  ways,  including 


the  furnishing  of  the  electrical  power  and 
water  supply. 

The  Yacht  Club  sponsors  a  group  of  boys 
who  have  formed  a  local  chapter  of  the  Sea 
Scoiits,  a  national  organization  closely  allied 
to  the  Boy  Scouts  of  America.  These  boys 
under  the  leadership  of  a  skipper  and  gov- 
erning board  have  been  engrossed  in  the  re- 
building and  "fitting-out"  of  a  26-foot  navy 
whale  boat,  which  will  be  their  training  ship. 
Such  discarded  hulls  are  obtained  from  the 
United  States  Navy  by  Sea  Scout  groups  all 
over  the  country,  and  prove  to  be  extremely 
valuable  in  training  the  boys  in  maintenance 
of  boats,  navigation,  sailing,  power  boating, 
and  general  seamanship. 

Most  of  the  present  club  members,  being 
construction  men,  are  not  permanent  resi- 
dents of  the  community ;  and  it  is  natural 
that  they  would  have  smaller,  less  expensive 
boats.  Many  of  the  boats  are  runabouts  and 
speedboats,  built  by  the  members  and  powered 
with  either  outboard  or  inboard  motors,  hav- 
ing a  wide  range  of  speed  up  to  40  miles  per 
hour.  In  addition  to  the  fleet  of  small  boats 
characteristic  of  all  yacht  clubs,  two  mem- 
bers have  modern  cruisers,  one  26  feet  and 
the  other  34  feet  long,  while  still  another  will 
take  delivery  of  a  28-foot  cruiser  in  the  spring 
of  1941.  Sailboat  enthusiasts  are  also  rep- 
resented by  six  boats  of  the  centerboard  type. 

The  main  event  of  the  season  has  been  the 
annual  race  for  the  Commodore's  cup.  The 
winner  of  the  event  has  the  honor  of  having 
his  name  engraved  on  the  gold  cup  which 
becomes  his  property  until  he  is  defeated. 
All  boats,  regardless  of  speed  or  size,  can 
participate  in  this  race.  The  captains,  hav- 
ing selected  their  individual  constant  rate 
of  speed,  start  the  race  at  a  time  which  will 
allow  their  return  to  the  finish  line  at  a  pre- 
determined hour.  During  the  race,  an  ob- 
server is  assigned  to  each  boat  and  it  is  his 
duty  to  see  that  the, pilot  does  not  have  a 
timepiece  after  crossing  the  starting  line  and 
that  no  adjustments  are  made  in  the  controls. 

In  running  the  15-mile  course  selected,  a 
surprising  degree  of  accuracy  has  been  ob- 
tained. The  winner  of  the  1939  race  missed 
the  finish  time  of  3  p.  m.  by  10  seconds,  while 
the  winning  boat  of  1940  was  25  seconds  over- 
time. 


Upper:  The  Miss  Coulee  at  Whitestone — 

passenger  excursion  boat  operated  by  the 

Grand  Coulee  Navigation  Co. 

Center:  The  Julie  Ann,  one  of  the  numer- 
ous powerboats  owned  by  members  of 
the  Yacht  Club,  at  the  Grand  Coulee  Dam 

Lower:     Surfboarding,     Grand     Coulee 
Dam  Reservoir 
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The  cunuuercinl  itosslbilities  of  the  reser- 
voir bare  already  been  investigated,  and  a 
150-pa8senger  excursion  boat,  named  MUi 
Coulee,  was  launched  this  year  by  tlie  Grand 
Coulee  Navigation  Co.  The  double-decked 
boat  is  Go  feet  long,  and  is  pon-ercti  with 
420  horsepower  to  produce  a  cruising  speed 
of  16  miles  per  hour.  The  boat  caters  to 
tourists  and  large  parties  under  charter. 

In  addition  to  the  Uii*  Coulee,  the  Davi!< 
Water  Taxi  Service  went  into  operation  this 
summer  with  two  speedboats  of  &■  and  12- 
passenger  capacity.  The  tourists  are  given  a 
short,  fast  ride  a  few  miles  up  the  lake  for 
a  nominal  charge. 

Ttie   recreational   features    of    the   Grand 


Coulee  Dam  Reservoir  will  really  begin  to 
unfold  for  the  public  when  the  dam  is  com- 
pleted In  1941.  Recreational  centers  will 
doubtlessly  be  established  along  the  shores 
of  the  reservoir,  which  probably  will  be 
stocked  with  an  abundance  of  game  fish. 
Many  miles  of  highway  will  border  the  shore 
lines,  connecting  the  lake  with  the  main 
highways.  There  will  be  many  opportunities 
for  private  interests  to  build  tourist  camps 
and  to  provide  boats  for  fishing.  These  are 
but  a  few  of  the  possibilities  for  pleasure  and 
enterprise  that  will  be  forthcoming  when  the 
lake  has  reached  its  entire  150-mUe  length, 
bringing  still  water  in  the  Columbia  River  to 
the  Canadian  border. 


Reclamation  Represented  at  County 
and  State  Fairs 

Tucumcari  Project,  New  Mexico 

By  CHARLES  L.  LeFEBER,  Assistant  Engineer 


DURING  tlie  week  preceding  the  Quay 
County  Fair  which  was  held  September  18  to 
21,  inclusive,  space  for  an  exhibit  by  the 
Bureau  of  Reclamation  was  arranged  for  and 
nccesijiary  details  for  the  selwtlon  of  a  ix)oth 
were  attendeil  to.  Owing  to  the  limitation 
of  time  the  Commissioner,  at  the  refjuost  of 


the  project  for  exhibit  material,  provided  a 
selection  of  33  pictures,  previously  prepared, 
of  dams  constructed  by  the  Bureau.  J.  D. 
Corlis  and  W.  O.  Johnson,  Bureau  carpenters, 
donated  time  and  constructed  a  mo<lel  of  a 
fictitious  irrigation  district,  which  in  detail 
showed  a  reservoir,  dam,  outlet  works,  main 


Right  secdon  of  exhibit  at  Quay  County  Fair 


Gov.  John  E.  Miles  signing  register  at 
Reclamation  exhibit 


caual,    laterals,    turn-outs,    irrigated    farms, 
farmhouses,  a  highway,  transmission  and  tcle- 
plione  lines,  and  many  other  features.    The 
photographer     prepared     numerous    enl:i 
ments  of  project  construction  pictures 
the  drafting  department  assisted  by  pr' 
ing    explanatory    notices    and    t-ards.     > 
were  imiiited  and  prints,  specifications, 
a  large  topographic  map  of  the  project  n' 
mounted. 

The  as.sembling  of  the  booth  at  the  <.' 
County  Fair  wTis  carried  out  in  good  (i 
The  available  space,  measuring  8  by  IC 
was   divided    into   two   equal   portions, 
left  portion  was  occupied  by  the  large  i 
graphic  map  of  the  project  area  placed  iii 
rear  of  tlie  compartment.     On  the  floor  of  ilic 
space  was  placed  u  general  map  of  the  ou- 
tire  canal  location,  and  grouped  around  thic 
were  various  pictures  of  the  work  in  prot,'!-.---' 
Scenes   of   construction    activity    were 
plawHl  on  the  two  sides  of  this  left  conipMr; 
nieiit  iinti  rwi  riltbons  were  stretched  from  iht 
pictures  to  the  two  maps  In  such  a  way  a« 
to   indicate   on    them    each   site    represented 
by  the  corresponding  picture  in  the  surround- 
ing   crouii.     CMoser    to    the    oliserver    wei« 
placed  copies  of  tlie  Reclamation  Era  and  o) 
the  s|ieciflcations  and  plans  of  structnn--  f.n 
the  project.     In  front  of  this  a  large  ml: 
arranged    as    a    barrier    to    preveiu    u 
crowilhiK    of   the   exhibit   and    w\ia\\    it 
palnte<l  '•I>e|M>rtment  of  the  Interior,  Bn 
of     Hwlnmation— Gi'iierai     Map — Tucun 
l'roJe<t." 

In   the  right  comjiartment   of  the  exlilbii 
was  a  large  map  of  all  lUvInmallon  projitl* 
showing  their  lo<-ation  in  the  western  liarl  *A 
the   rnlle<l  SlaUi*.     Tills  map  wiis  hung  o^ 
the  left  slile  of  the  compartment  and  the  real 
wall  was  entirely  covere<l  with  pictures  ixilj 
t raying   Itwlaniallon   dams.    T«-o  large 
tur«>«   of  Conchas   I»am,   under  constructio 
wer»-  also  hung  in  this  spac»>.     On  the  rigtl 
wall  were  hung  additional   enlargements 
proJ«><-t  activities  sliowing  four  staKes  of 
velopmenl.    namely,    Invcstigatlona,   survey 
construction,    and    service,    or    project    ua 
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These  four  stages  were  adequately  described 
by  large  printed  cards. 

The  entire  floor  of  this  compartment  was 
occupied  by  the  previously  described  model  of 
an  irrigation  district.  In  front  was  placed 
another  large  sign  acting  as  a  guard  rail  upon 
which  was  printed,  "Reclamation,  a  Builder 
of  the  Nation." 

Between  the  two  compartments  were  placed 
a  small  writing  board  and  a  register  for  the 
signature  of  visitors.  Both  compartments 
were  roofed  with  an  arched  ceiling,  painted 
blue,  and  were  illuminated  at  all  times  by 
special  reflector  bulbs.  The  booth  was  cur- 
tained at  the  base  by  red  flagging  and  all  trim 
was  in  red,  white,  and  blue.  The  entire  ex- 
hibit was  very  colorful  and  occasioned  much 
comment  by  visitors.  More  than  400  signa- 
tures were  obtained  from  Interested  persons, 
and  by  actual  count  it  was  estimated  that 
nearly  4,000  passed  by  and  had  their  attention 
attracted  to  the  booth  during  the  4  days  of 
the  fair.  Gov.  John  E.  Miles,  of  New  Mexico, 
a  distinguished  visitor,  also  signed  the  register. 

Various  employees  of  the  Bureau  were  as- 
signed to  explain  any  portions  which  might 
bo  of  interest  to  the  visitors  and  as  a  result 
fit'  this,  much  information  was  given  out. 

At  the  conclusion  of  the  fair,  it  was  learned 
ihiit  Quay  County  would  not  be  able  to  utilize 
the  space  assigned  to  it  at  the  New  Mexico 
State  Fair  whereupon  permission  was  granted 
the  Bureau  of  Reclamation  to  occupy  the 
space,  and  on  Monday,  September  23,  Mr. 
Johnson,  accompanied  by  R.  E.  Srote  as  helper, 
took  the  exhibit  by  pick-up  truck  to  Albu- 
iiiicrque  where  the  State  fair  is  held.  The 
writer  accompanied  the  exhibit  and  acted  as 
lecturer  during  the  fair. 

As  it  was  found  impossible  to  transport  the 
model  of  the  irrigation  district  without  corn- 


General  view  of  exhibit 


pletely  ruining  it,  the  exhibit  was  arranged 
without  this  feature.  A  very  favorable  loca- 
tion for  the  exhibit  was  provided ;  liowever.  It 
was  necessary  to  build  a  more  elaborate  booth 
than  was  required  at  the  Quay  County  Fair, 
as  the  space  obtained  (by  much  persuasion) 
was  at  a  very  advantageous  spot  at  one  of  the 
entrances  to  the  agricultural  building,  and 
placed  in   the  line  of  all  visitors.     This  ar- 


rangement made  a  most  impressive  exhibit,  as 
our  booth  was  entirely  separate  from  the 
other  exhibits  and  was  made  to  stand  out  by 
a  brilliant  lighting  system. 

Signatures  of  interested  visitors  munbering 
more  than  2,000  were  obtained  and  there  were 
many  from  all  parts  of  the  United  States.  The 
most  distant  visitor  registered  was  from 
Indochina. 


A  National  Defense  Message  to  Women 


ON  October  22,  1940,  Miss  Harriet  Elliott, 
commissioner  in  charge  of  the  production 
division  of  the  National  Defense  Advisory 
Commission,  delivered  an  address  before  the 
New  York  Herald  Tribune  Forum  In  New 
York  City  on  the  subject  of  Woman's  Part 
In  Defense  Plans.    Excerpts  follow. 

I  am  directing  some  of  the  following  sug- 
gestions to  the  women  of  America. 

Your  first  patriotic  duty  is  very  personal — 
it  is  your  responsibility  to  know  the  facts 
concerning  this  world  crisis  and  to  be  pre- 
pared to  assist  others  In  understanding  it. 
This  is  no  time  for  haphazard  conversation 
and  guesswork  on  the  vital  problems  of  the 
day. 

I  caimot  stress  too  strongly  the  need  for 
all  of  us  to  keep  informed  regarding  our  local, 
national,  and  international  situations.  A 
well-informed  citizen — and  in  a  democracy 
there  is  no  reason  to  be  uninformed  or  mis- 


informed— Is  a  national  asset.  Knowing  why 
and  where  and  how  is  an  effective  brake  on 
hysteria  and  general  aonfusion  arising  from 
ignorance  of  facts.  During  a  iieriod  of  crisis, 
rumors  are  rampant.  The  well-informed  per- 
son can  differentiate  between  rumor  and  fact 
and  can  be  instrumental  in  correcting  false 
Impressions  before  they  create  widespread 
suspicion  and  panic.  Knowing  and  under- 
standing the  vital  factors  in  national  affairs 
creates  a  psychological  defense  which  is  a 
real  contribution  to  total  defense. 

Civic  organizations  and  social  groups  and 
club  women  particularly  can  be  very  effective 
in  combating  misinformation  designed  to  in- 
stigate unrest  and  distrust.  They  can  develop 
educational  programs  and  study  courses  for 
their  memberships.  They  can  encourage  con- 
structive discussion  groups  and  open  forums, 
inviting  the  participation  of  the  public  and 
thus  promoting  and  encouraging  an  informed 


citizenry  which  is  the  intellectual  strength 
of  a  democracy. 

This  then  Is  my  primary  suggestion  to  those 
who  want  to  do  something  for  national  de- 
fense. Know  what  is  happening  in  the  world 
today.  No  one  can  be  too  well  Informed  or 
know  too  much  about  national  and  Interna- 
tional affairs.  Key  your  winter  study  pro- 
grams to  national  and  international  condi- 
tions. To  inform  yourself  and  others  Is  an 
Important  contribution  to  total  national 
defense. 

Another  vital  contribution  to  be  made  to 
the  national  progi'am  is  defense  on  the  "home 
line  front."  It  is  in  the  home  and  local  com- 
munity that  "total  defense"  attains  its  full 
significance.  The  better  our  homes  are  or- 
ganized; the  more  service  our  schools, 
churches,  and  local  organizations  can  give  our 
communities,  the  better  prepared  we  will  be 
as    individuals    to    meet   whatever    demands 
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the  future  may  make  of  ns.  I  suggest  that 
each  of  us  know  our  own  community  and 
take  a  personal  and  active  responsibility  in 
its  improvement.  Intensify  and  coordinate 
the  work  of  your  local  civic  and  service  organ- 
izations. I  am  sure  that  every  organization 
represented  in  this  audience  has  a  committee 
which  for  years  has  been  working  on  some 
social  community  problem.  You  should  make 
these  committees  100  percent  effective.  If 
they  were  necessary  in  so-called  normal 
times,  they  have  even  greater  importance  In 
n  time  of  national  crisis.  Women  all  over 
America  are  .saying,  "What  can  I  do  for 
defense?"  I  am  saying  to  them,  "Get  busy 
on  the  comniunily-line  front."  America  is  no 
stronger  than  the  sum  total  of  the  local  com- 
munities. Strengthen  the  weak  links  in  your 
community  life  and  social  well-being.  They 
may  l>e  found  In  the  fields  of  health,  nutrition, 
recreation,  and  child  care.  If  you  are  not 
playing  your  part  to  improve  your  local  com- 
nmiiity  life,  then  you  are  missing  an  oppor- 
tunity to  do  a  flrst-line  defense  Job. 

Do  your  part  to  make  life  for  every  indi- 
vidoal  in  your  community  an  experience  in 
democratic  living.  Make  plans  which  will 
include  all  women,  from  every  section  of 
your  city  and  county,  not  just  the  organized 
grmips.  A  few  loaders  cannot  make  the 
honie  front  100  percent  effective.  When  you 
are  planning  for  community  defense  effort, 
be  sure  total  community  resources  ore  in- 
cludetl  and  not  just  a  part.  Our  defense 
program  will  require  the  cooperation  of 
everyone.  A  small  committcH?  in  your  organi- 
sation may  be  doing  good  work,  for  example. 
In  a  child  welfare  program.  I  suggest  that 
you  expand  such  activities  and  encourage  the 
working  coofioralion  and  interest  of  women 
who  nuiy  not  lie  members  of  your  group.  You 
might  draw  other  women  Into  the  work  who 
could  make  a  real  contribution  to  your 
organization  and  Its  program,  if  given  the 
opportunity. 

To  those  who  say  "We  already  ser%-e  our 
commnnltles — we  can  do  all  this  and  more — 
we  want  to  go  on  a  full-time  8«'rvlce  schedule," 
I  want  to  suggest  the  development  of  pro- 
flclenry  in  one  or  more  phases  of  welfare  and 
aorial  service.  For  instance,  women  with 
Kufll<-ient  leisure  time  can  take  courses  in 
nursing.  Under  the  Instruction  of  experts, 
they  can  train  thems4>lves  In  flrst-aid  treat- 
ment. In  tlic  fundamentals  of  practical  home 
nursing,  and  in  the  care  of  111  children.  They 
can  prepare  tbenwelves  to  serve  as  community 
tnirses  In  tim«  of  onerRenry.  This  do<>s  not 
mean  that  all  women  nr-*-*!  become  profes- 
sional reglster«l  nurses  but  only  that  they 
•bould  develop  nursing  skills  for  an  emer- 
Ktncy.  Physical  fitness  Is  a  vital  port  of 
total  national  defense. 

Some  women  may  prefer  to  study  dietetics. 
Knowing  the  protective  foo<]s  necessary  for 
tiealtb  and  strength  is  a  first  stei*  in  promot- 
ing physical  well-being.  Proper  nutrition  In 
M  Important  for  adidts  as  for  children. 
Lrarn  what  footis  are  abundant :  know  stra- 


tegic foods  and  their  substitutes,  how  to  buy 
and  prepare  them.  Learn  these  facts  aboui 
food  under  the  direction  of  competent  home 
economic  teachers.  Women  can  be  instru- 
mental in  providing  their  community  with  a 
municipal  radio  market  news  service  to  ad- 
rise  householders  on  the  best  buys  in  foods 
each  day.  They  can  encourage  diet  clinics 
where  mothers  can  bring  their  food-buying 
problems  and  talk  them  over  with  experts 
in  nutrition  and  consumer  buying.  Again  I 
call  .vour  attention  to  the  total  need.  Make 
plans  to  assist  all  women  in  your  community 
to  leani  the  basic  facts  of  good  nutrition.  In 
every  State  nutrition  committees,  directed  by 
experts,  are  organized  or  will  be  organized 
under  the  State  councils  of  defense.  These 
experts  will  assist  you  in  developing  food 
study  programs.  They  will  assist  you  in 
creating  diet  clinics.  You  can  assist  them  by 
encouraging  mothers  to  bring  to  these  clinics 
their   diet  problems. 

We  In  the  Consumer  Division,  under  the 
dirwtion  of  Dr.  M.  L.  Wilson,  Director  of  Ex- 
tension Service,  of  the  Department  of  Agri- 
culture, are  developing  a  nutrition  program 
in  which  every  woman  in  America  can  par- 
ticipate. If  you  do  this  job  well,  you  will 
hare  made  a  great  contribution  to  the  effort 
to  make  America  strong.  Stamp  out  malnu- 
trition in  America  by  eliminating  it  in  your 
own  community.  Strength  is  essential  to 
total  national  defense. 

Encourage  the  expansion  of  educational 
and  recreational  programs.  Make  yourself 
responsible  for  an  underprivileged  American 
child — an  American  refugee  from  the  rav- 
ages of  undernourishment  and  poverty.  See 
to  it  that  every  child  in  your  neighborhoo<l 
has  at  least  one  well-balanced  meal  a  day. 
See  to  it  that  your  community  provides  recre- 
ational facilities  for  young  and  old  alike. 

There  has  never  been  a  time  in  our  his- 
tory when  it  was  more  necessary  to  provide 
recreation  in  drama,  music,  community-sings, 
games,  and  playhouses  for  nil  people.  The 
relaxation  which  comes  from  proper  recre- 
ation will  relieve  the  ner^-ous  tension  and 
mental  strain  generated  by  dally  front-page 
strains  and  radio  broadcasts  alK>ut  our  war- 
torn  world.  This  is  a  Job  to  do — right  on 
your  own  doorstep. 

I  have  beard  people  say,  "Why  don't  you 
g»'t  women  to  work  at  gathering  scrap  iron, 
old  rubl>er,  and  tin?"  Gather  scrap  iron  when 
it  is  nee<Ie<l. 

In  this  world  crisis  we  all  go  about  our 
daily  tasks  under  sonielliing  of  a  mental  and 
emolloiml  strain.  You  have  an  ot>portunity, 
through  proper  community  s<>rvice8,  to  help 
us  all  build  up  a  spiritual  and  physical  reserve 
whU'h  we  may  need  as  the  days  go  by. 

You  can  help  prepare  our  yotuig  people  for 
their  citizenship  duties  of  tomorrow  by  en- 
couraging them  to  develop  responsibility  in 
rommunlly  life.  Include  them  In  your  plans 
to  promote  better  democratic  living. 

Tbeae  miggested  roles  are  not  glamorous. 
Thejr  are  not  dramatic.    They  will  not  make 


the  headlines,  but  if  you  follow  and  develop 
them  you  will  provide  the  bulwarks  of  na- 
tional defense.  Before  you  decide  what  your 
defense  work  will  be,  study  the  needs  of  your 
community,  analyze  your  own  ability,  and 
select  that  service  which  you  believe  will 
make  the  greatest  contribution  to  better  de- 
fense and  better  living  in  your  community, 


Traveling  Cranes  for  Shasta 
Dam  Power  Plant 


I 


THE  Shasta  Dam  power  plant,  Central  Valley- 
project,  California,  has  on  order  two  traveling 
cranes,  each  capable  of  carrying  2.')0  tons. 

The  contract  for  furnishing  this  equipment 
was  awarded  to  the  Lakeside  Bridge  and  Steel 
Co.,  of  Milwaukee,  Wis.,  on  its  low  bid  of 
$172,560. 

The  cranes  will  be  of  the  electrically  oper- 
ated Indoor,  overhead,  traveling  type,  iiml  will 
o|X!rate  on  runways  approximately  ;iM)  feet 
long.    Each  crane  will  be  equipped  with  ' 
trolleys  and  each  trolley  will  bear  a  11'" 
main  hoist  and  a  2o-ton  auxiliary  hoist.    1 
er   win   be  supplied   from   rigid   condut. 
mounted  above  the  crane  runway  rails.    The 
span  of  each  crane  will  be  65  feet  2  inches  from 
center  to  center  of  the  crane  runway  rails. 

These  cranes  will  be  used  in  connection  with 
the  assembly  and  maintenance  of  hydro»'le<>l  ric 
equipment  in  the  Shasta  power  plant,  which  is 
designed  for  an  ultimate  installation  of  five 
generating  units,  each  to  consist  of  a  103,00©! 
horsepower  turbine  and  a  7r).0:X)  kilovolfc 
ampere  generator.  The  heaviest  part  of  eaclj 
generator  will  be  the  generator  rotor,  weigh- 
ing about  450  tons.  The  rotors  will  be  lifted 
by  the  two  cranes  working  together  through  a 
special  lifting  beam  attached  to  the  main  hooki 
of  the  cranes. 

Already  on  order  for  this  power  plant  il 
equipment  for  four  main  generating  units  and 
two  smaller  station-service  uniLs,  which  will 
comprise  the  initial  installation  in  the  power- 
house. 

The  contractor  is  required  to  deliver  fh« 
cranes  within  210  days  after  receipt  of  notiM 
of  the  award  of  contract.  i 

Stri4ctt4res  on  Parker  Dam  Powet 
Project  To  Be  Protected 

IN  accordance  with  a  ruling  date«l  Noveinl>el 
15,  liMO,  visitors  arc  now  to  be  excludeil  fron 
the  Parker  Dam  and  construction  area,  and 
appropriate  signs  have  been  Installed  along 
side  the  road  at  Earp,  Calif.;  at  the  highwa] 
Junctions  at  Hope,  Ariz.,  and  Desert  Center 
Calif.,  and.  If  found  necessary,  will  be  plac«-<l 
at  Ne«lles  and  BIytlie,  Calif. 

H|)eciMl  visitors  will  Ik?  |iermltted,  l>y  priol 
arrangement  at  the  project  olllce.  and  each  vl» 
itor  or  group  of  visitors  will  \<c  provided  wltl 
an  escort  to  show  them  over  the  dam  or  job 
Visitors  directed  to  the  re«trlcte«l  area  b] 
other  Government  offices  or  by  the  Metropoll 
tan  Water  District  must  be  provided  with  suit 
able  written  requests. 
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Mancos  Project,  Colorado,  Approved  for 

Construction 


THE  Mancos  project  in  ColoraJo  was  ap- 
proved for  construction  on  October  26,  1940, 
tlie  eighth  "worli  relief"  irrigation  develop- 
ment to  be  undertalcen  by  the  Bureau  of 
Reclamation,  and  the  second  within  a  week. 

The  "worli  relief"  projects  aim  at  stabil- 
izing the  agricultural  life  of  the  regions  in 
which  they  are  built.  They  employ  WPA  and 
CCC  labor  in  their  construction,  and  ofCer 
settlement  opportunity  for  the  landless  and 
jobless.  Tlie  cost  of  the  Mancos  project  is 
estimated  at  $1,000,000,  of  which  $680,000  will 
be  repaid  by  the  farmers  in  not  more  than  40 
annual  installments. 

The  reimbursable  portion  of  the  cost  comes 
from  the  $8,500,000  made  available  by  Con- 
gress for  the  construction  of  Great  Plains  and 


other  work  relief  irrigation  projects  under  the 
Case-Wheeler  Act  of  1039  and  the  Interior 
Department  Appropriations  Acts  of  1940  and 
1041.  The  balance  of  the  cost  comes  from 
WPA  and  CCC  allocations  of  mbor  and 
materials. 

The  Mancos  project  lands  comprise  10,000 
acres  in  Mancos  Valley,  one  of  the  oldest  ir- 
rigated sections  in  western  Colorado.  The 
valley  was  settled  more  than  60  years  ago,  but 
an  unregulated  and  inadequate  water  supply 
has  stifled  the  valley's  economic  progress  for 
many  years. 

At  present  it  is  practicable  to  raise  only 
grain  and  forage  crops  even  though  the  soil 
and  climate  of  the  valley  are  adapted  to  other 
crops.    About  half  of  the  10,000  acres  in  the 


project  area  has  been  actively  cultivated  in 
recent  years. 

The  construction  of  the  project  by  the  Bu- 
reau of  Reclamation  will  provide  a  dependable 
supplementary  supply  of  storage  water  which 
will  protect  the  valley  from  drought  and  per- 
mit more  diversified  farming  and  will  foster 
community  development  and  economic  growth. 
A  badly  needed  water  supply  will  also  be  made 
available  for  the  Mesa  Verde  National  Park. 

Additional  Structures 

An  offstream  dam  to  create  a  reservoir  of 
10,00  acre-feet  capacity  will  be  built  on  Jack- 
son Gulch,  about  4  miles  north  of  Mancos.    An 
{Continued  on  page  356) 


NOTES     FOR    CONTRACTORS 


Specifica- 
tion No. 


Project 


Bids 
opened 

Oct. 

U 

Oct. 

10 

Sept 

27 

Sept 

6 

Oct. 

10 

Oct. 

7 

Oct. 

10 

Oct. 

29 

Oct. 

28 

Oct. 

30 

Oct. 

25 

Oct. 

31 

Oct. 

30 

Oct. 

3 

Sept 

12 

Oct. 

1 

Oct. 

30 

Nov. 

1 

Work  or  material 


Low  bidder 


Name 


Address 


Bid 


Terms 


Award 
of  con- 
tract ap- 
proved 


934 

935 

933 

929 

1435-D 

1439-D 

E-23, 187-A 

1443-D 

I446-D 
1448-D 
1442-D 
1445-D 
1449-D 
1432-D 


E-23,  146-A 
1427-D 


1444-D 
1447-D 


Boulder  Canyon,  Ariz.- 
Nev. 

Yakima-Roza,  Wash... 


Klamath,  Oreg.-Calif... 
Central  Valley,  Calif.... 

Parker    Dam    Power, 

Calif.-Ariz. 
C  olumbia    Basin 

Wash. 

Boulder  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash. 


Tucumcari,  N.  Met. 


Colorado-Big    Thomp- 
son, Colo. 
Klamath,  Orpg.-Calif... 

Parker    Dam    Power. 

Ariz. -Calif. 
Colorado  River,  Tex 

Columbia  Basin,  Wash. 


Boulder  Canyon,  Ariz.- 

N"v. 
Parker    Dam    Power, 

Ariz.-Calif. 


Colorado-Big  Thomp- 
son, Colo. 

Buford-Trenton,  N. 
Dak. 


One  23.000-volt  bus  structure  and  1 
transformer  neutral  bus  structure 
for  unit  A-5,  Boulder  power  plant. 

Earthwork,  pipelines  and  structures, 
laterals  G-29.3  to  O-40.4,  and  sub- 
laterals.  Yakima  Ridge  Canal. 

Construction  of  Tule  Lake  Tunnel, 
Modoc  division. 

Two  250-ton  traveling  cranes  for 
Shasta  power  plant. 

Gantry  crane,  100-ton  capacity,  for 
Parker  power  plant. 

One  200-ton,  motor-driven,  trans- 
former transfer  car  for  Grand 
Coulee  power  plant. 

Cable 


Frames  for  shuttle-crane  carriage 
and  frames  for  storage  pit  installa- 
tion for  shuttle  crane  and  carriage 
in  left  abutment. 

Radial  gates  and  hoist.s 


Seal   scats   for   bulkhead   gate   at 

Green  Mountain  Dam. 
Pumping  units  for   No.   10  drain 

pumping  plant. 
Mctalwork  for  trashracks  for  intake 

structure  at  Parker  power  plant. 
Turntable  for  handling  outlet  gates 

at  Marshall  Ford  Dam. 
Ventilating  equipment  for  Grand 

Coulee  power  plant.' 


Induction  motor  with  control  and 

switching  equipment. 
Ventilating    and     air-conditioning 

equipment    for    Parker    power 

plant. 


Trashraoks    for    outlet    works 

Green  Mountain  Dam. 
2  motor-driven  pump  units 


at 


Bowie  Switch  Co. 


Ray   Schweitzer  and   Fife 
&Co. 


J.  A.  TerteJing  <fe  Sons 

Lakeside  Bridge  &  Steel  Co. 
C  yclops  Iron  Works 


San  Francisco,  Calif. 
Parma,  Idaho 


The  Atlas  Car  &  Manu- 
facturing Co. 

Ryall  Electric  Supply  Co... 


Boise,  Idaho _ 

Milwaukee,  Wis 

San  Francisco,  Calif. 
Cleveland,  Ohio 


Valley  Iron  Works. 


Denver,  Colo. 
do 


R.  E.  Schreffler  Co.. 
National  Iron  Co 


Sterling  Pump  Corporation. 
American  Bridge  Co 


Fort  Worth  Structural  Steel 

Co. 
The  New  York  Blower  Co.. 
Chelsea   Fan   and   Blower 

Co.,  Inc. 
McQuay,  Inc 


do 

Duluth,  Minn 

Stockton,  Calif 

Denver,  Colo 

Fort  Worth,  Tex.. 


Chicago,  111 

New  York,  N.  Y. 


.\nemostat   Corporation  of 

America. 
General  Electric  Co 


The  New  York  Blower  Co. 

Hendrie  cSi  Bolthoff  Manu- 
facturing &  Supply  Co. 

TheTrancCo 

Refrigerating  &  Power  Spe- 
cialties Co. 

Harry  M.  Pottorft 


Minneapolis,  Minn. 
New  York,  N.Y.... 
Schenectady,  N.  Y.- 


Chicago, Hi... 
Denver,  Colo. 


Oritnth  Pipe  &  Supply  Co.. 

The  Ornamental  Iron 
Work  Co. 

Food  Machinery  Corpora- 
tion (Peerless  Pump  Di- 
vision). 


La  Crosse,  Wis 

San  Francisco,  Calif. 

Los  Angeles,  Calif... 

do 


Akron,  Ohio -.. 

Los  Angeles,  Calif... 


$37, 110. 00 

1  6«,  201.  S2 

172, 096. 00 

172,  560. 00 

75,  752.  00 

6, 425. 00 

19,  344. 14 

10, 850. 00 

'  >  1,  422  00 

1.  565.  00 

2.  225. 00 

4, 805. 00 

1. 441. 00 

1  4. 474. 00 
■832.28 

!  311.  20 

«  1,  033. 19 

14,  764. 00 

1  699. 00 
!  830. 40 

3  236. 30 
'  631.  30 

'  749.  40 

'25.10 

5,  524. 00 

14,414.00 


F.  0.  b.  Boulder  City.. 


Discount  a  percent- 


F.  0.  b.  Boulder  City, 
Nev.  Discount  H  per- 
cent. 

F.  0.  b.  Yakima,  Wash. 
Discount  1  percent. 


F.  o.  b.  Yakima,  Wash. 
Discount  H  percent. 

F.  0.  b.  Gary,  Ind 

Discount  }i  percent 

F.  0.  b.  Odair,  Wash 

Discount  2  percent 

F.    0.    b.    Odair,    Wash. 

Discount  2  percent. 
F.  0.  b.  Hartford,  Conn. 

F.  0.  b.  Boulder  City, 
Nev. 

F.  0.  b.  Earp,  Calif. 

F.  0.  b.  Buffalo  and  Den- 
ver. 

F.  0.  b.  Earp,  Calif _. 

do 

F.    0.    b.    Earp,    Calif. 

Discount  3  percent. 
F.    0.    b.    Earp,    Calif. 

Discount  2  percent. 
F.  0.  b.  Kremmling,  Colo. 

Discount  H  percent. 
F.    0.    b.    Los    Angeles 

(pumps);  Buford,  N. 

Dak.  (motors). 


Oct.  23 
Oct.   29 

Oct.   30 

Do. 

(«) 
Oct.    22 

Nov.    5 

Nov.    7 

Nov.  4 
Nov.  6 
Nov.    7 

Do. 

Do. 

Nov.  6 
Nov.    9 

Nov.  12 

Do. 

Nov.  16 

Nov.  15 
Nov.  13 

Nov.  14 
Nov.  16 

Nov.  14 

Nov.  13 

Nov.  16 


'  Schedule  1. 


'  Schedule  2.       s  Schedule  3.       '  Schedule  4.       '  Schedule  5.       '  Schedule  6.       '  Items  1  and  2.       •  No  bids  received  on  schedules  4,  5,  and  7.       '  All  bids  rejected. 
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Construction  on  Modoc  Division 
Klamath  project^  Oregon-California 


THE  first  feature  to  be  constructed  on  the 
Modoc  division  of  the  Klamath  project  In  Ore- 
gon and  Califoruia  will  be  a  tunnel  to  carry 
pumped  water  from  Tule  Lake  to  Lower  Kla- 
math Lake,  and  contract  for  this  work  has 
been  awardwl  to  J.  A.  Terteling  A  Sons  of 
Boise.  Idaho,  submitting  to  the  Klamath  office 
of  the  Bureau  of  Reclamation  the  snccessfnl 
bid  of  |172,0!MS. 

The  contract  covers  the  construction  of  a 
concrete-lined,  horseshoe-type  tunnel,  7,000 
feet  long  with  a  diameter  of  5  feet  9  Inches, 
Involving  the  excavation  of  24,350  cubic  yards 
of  mutcrial  and  the  use  of  3,100  cubic  yards  of 
concrete  in  tunnel  lining.  In  addition  to  fur- 
nliibing  and  Installing  steel  tunnel  supports 
and  other  work.  All  of  the  work  must  be 
completed  within  500  days. 

The  Bureau  of  Reclamation  and  the  United 
States  Fish  and  Wildlife  Service  worked  out 
Jointly  a  plan  for  the  construction  of  this  new 
divi.sion  of  the  project,  called  the  Modoc  Unit, 
wliich  will  Improve  certain  conditions  that 
have  developed  on  the  Klamath  project.  The 
project  operations  have  resulted  in  the  un- 
wuterlng  or  draining  of  Lower  Klamath  Ivcke, 
which  is  soparnted  from  Tule  Lake  by  a  range 
of  hills.  The  portion  of  the  lake  bed  lying  in 
California  has  been  found  to  be  unsuitable  for 
general  farming  purposes  because  of  soils  and 
alkali  conditions.  The  prevailing  westerly 
winds  collect  the  dust  from  this  dry  lake  bed 
with  the  result  that  portions  of  the  project 
are  subjected  frequently  to  dust  storms  that 
<-auHe  considerable  distress.  The  fl(H>ding  of 
the  lake  for  a  bird  refuge  and  the  irrigation  of 
iMirder  lands  will  eliminate  the  dust  nuisance 
which  endangers  the  health  and  well-being  of 
the  settlem.  The  Tule  Lake  sump  has  been 
developed  by  the  United  States  Fish  and  Wild- 
life Service  as  a  bird  refuge  but  fluctuating 
water  surfaces  of  Tule  Lake  are  unsatisfactory 
for  propagation  and  the  stagnant  wateris  cause 
iMttuiUm.  Heavy  rainfall  has  Increased  the 
flow  Into  Tule  I^ake  sump  to  the  extent  thot 
dikes  hove  broken  and  niwli  pro|M-rty  and  even 
the  safety  of  the  homesteaders  on  the  Klamath 
project  an>  endangered. 

This  tunnel,  the  first  and  moat  Important 
construction  feature  of  the  Mo<Ioc  division, 
will  carry  excess  water  pumped  from  Tule 
Ijike  through  the  ridge  of  hills  into  I.nwer 
Klamath  Ijike  basin.  About  TiO.OdO  acre-feet 
of  water  will  he  pumped  annually,  and  approx- 
imately ir^OOO  aiTj'-feef  of  the  pnni|ied  water 
will  Ix?  use<l  to  Irrigate  »<mie  ll.tKXt  acr««  of 
land  in  the  basin  area  for  (tasture  and  crop*. 
The  Imlance  of  about  35,000  acrefei't  will  re- 
store the  water  area  in  I»wer  Klamath  Lake 
and  estulillsh  a  wildlife  refugi^  of  about  17,000 
acres  which  will  lie  of  gr<>at  strategic  Impor- 
tance In  the  raclfl.  flyway.  The  restoring  of 
water  In  I>riwer  Klaniiitli  I^ike  will  also  pre- 


vent recurrent  dust  storms  which  plague  the 
surrounding  agricultarni  and  urban  areas.  In 
pumping  water  from  Tule  Lake  the  water  area 
In  the  lake  will  be  maintained  at  a  uniform 
level  and  protect  from  flooding  about  20,000 
acres  of  highly  productive  land  around  Tule 
Lake  which  huve  been  farmed  for  several 
years. 

Additional  construction  features  of  this  new 
division  will  consist  of  a  pumping  plant  to 
supply  the  tunnel,  which  will  be  composed  of 
three  units  with  a  combined  capacity  of  150 
feet  per  second,  and  three  other  pumping 
plants,  as  well  as  dikes,  spillways,  can!als,  and 
drains. 


Death  ofR.  0.  Chambers 

NOTICE  has  been  received  In  the  Washington 
office  of  the  sudden  death  on  November  26  of 
R.  O.  Chambers,  longtime  president  of  the 
Pathfinder  Irrigation  District.  Mr.  and  Mrs. 
Chambers  were  riding  in  the  family  car  when 
a  collision  with  a  motor  bus  occurred  between 
Utica  and  Waco,  Nebr.,  in  which  Mr.  Clinm- 
bers  wa.s  killed  and  Mrs.  Chambers  suffered 
critical  injuries. 


E.  C.  Koppen  Dies 

TO  his  many  friends  through  the  Reclama- 
tion territory  notice  of  the  sudden  death  on 
November  25  of  E.  C.  Koppen,  construction 
engineer  of  the  Parker  Dam  power  project, 
with  headquarters  at  Parker  Dam,  Calif.,  will 
l)C  received  with  profound  regret. 

A  more  detaiUnl  statement  concerning  Mr. 
Koppen's  official  connection  with  the  Bureau 
and  of  his  death  will  appear  In  the  succeed- 
ing issue  of  the  ERA. 


Death  of  Harry  Crain 

NOTICE  has  lieen  receivwl  in  the  Washington 
office  of  the  death  at  Silver  Springs,  Md.,  on 
November  13  of  Harry  E.  Crain,  well  known  In 
Reclamation  circles  as  a  Wyoming  pioneer  and 
member  of  the  party  that  appraised  the  land 
now  covered  by  Lake  Mead,  the  reservoir  im- 
|iounde<l  by  Boulder  Dam. 

At  the  time  of  his  death  Mr.  Crain,  a  resi- 
dent of  Clieyeiine.  Wyo.,  for  57  years,  was  vis- 
iting his  daughter,  Mrs.  Ena  Thompson,  In 
Washington,  where  he  had  lieen  ill  for  several 
days  following  a  h<>art  attack. 

A  native  of  Springfield.  Vt.,  Mr.  Crain  took 
up  residence  In  Wyoming  as  a  cowboy  on  a 
raiH-h  north  of  Lusk  when  he  was  19  years  old. 
moving  to  Cheyenne  in  1SN3,  where  for  a  num- 
ber of  years  he  was  employe<l  as  an  appraiser 
for  many   large  cattle  compniiies,  and  later 


worked  in  the  same  capacity  for  banks  .md 
other  financial  institutions. 

He  served  his  State  in  several  important 
assignments  and  was  elected  to  the  State  leg- 
islature in  1904,  in  which  he  served  tlire< 
successive  terms. 

In  1804  he  formed  a  partnership  with  D, 
McCallum  in  the  lumber  business  at  Wh<>nt- 
land,  and  6  years  later  opened  a  similar  busi- 
ness In  Guernsey. 

Mr.  Crain  Is  survived  by  his  daughter  and 
a  sister.  His  body  was  returned  to  Cheyenne 
for  interment. 

Paprika  Peppers — Yakima 

THE  growing  of  luipriku  ik'pjxts  in  tin-  Yalii- 
ma  Valley  has  been  urged  as  a  profitablt-  ad- 
dition to  the  valley  products  by  a  grower  ■ 
has  had  some  success  in  producing  the 
In  Oregon  and  expects  to  plant  40  aore>  iu 
the  Yakima  Valley  In  1941.  He  consi(i<Ts 
this  valley  especially  adapted  to  the  growing 
of  this  condiment.  Interested  parties  and 
producers  are  Investigating  the  possibilities 
of  the  proposed  new  industry. 

Orland  Cattle  Score  at  Fair 

HOLSTEINS  of  the  J.  N.  Cook  herd  of  Or- 
land, and  their  cousins  of  the  Klngsley  V  -fl 
of   Ord,    exhibited    together   at    the   L:! 
County  Fair,  cornered  the  most  covete<l 
ors  of  the  show.    Among  the  prizes  capt . . 
the  Glenn  County  entry  was  first  in  the  milk- 
ing contest;   first  In   herds  and  second   and 
third   in   Individuals,   against  a   field   of  2( 
entries. 


SALMON  FOR  SUPPER 

(See  opposite  page) 

Did  you  think  salmon  grew  in  cans.' 
To  protect  a  foremost  industry  of  the 
Northwest,  the  Bureau  of  Reclamation 
adopted  a  migratory  fish  program  in 
connection  with  the  Grand  Coulee 
Dam  project.  Since  the  dam  became 
too  tall  to  be  vaulted  by  Pacific  Ocean 
salmon,  whose  instinct  leads  them  to 
home  waters  at  spawning  time,  they 
are  trapped  at  Rock  Island  Dam, 
located  on  the  Columbia  River  nearer 
the  ocean,  and  transported  by  truck  to 
the  Leavenworth  hatchery  in  the  foot- 
hills of  the  Cascades.  Shown  at  the 
upper  right  is  the  hatchery;  at  lower 
left,  the  shed  where  50,000,000  eggs 
in  trays  are  stacked  in  troughs,  and 
flowing  water  circulates  over  them  for 
a  5-week  period  prior  to  hatching:  >i 
the  upper  left  is  a  fine  specimen 
Chinook  salmon;  at  lower  right 
inspector  counts  his  salmon  bel< 
they're  hatched. 


{  3U  }        Tbt  Reclamation  Era,  December  1940 


Mancos  Project 

(Continued  from  page  353) 

inlet  canal  with  a  capacity  of  250  cubic  feet 
per  ijecond  and  approximately  3  miles  long  will 
take  water  from  ttie  West  Maucos  River  and 
deliver  it  to  tlie  reservoir,  releases  from  which 
will  i)e  returned  to  the  river  by  an  outlet  canal 
of  200  second-feet  capacity.  Ttic  dam  will  be 
an  earth-flll  structure  130  feet  high  alxtve  the 


stream  channel  antl  1,930  feet  long  across  the 
crest. 

The  distribution  system  for  the  project 
lands  has  already  been  constructed.  Some 
revisions  may  l>e  necessary  and  additional 
farm  ditches  probably  will  have  to  be  dug  In 
connection  with  the  land  development  pro- 
gram. 

The  Bureau  of  Reclamation  will  operate  the 
dam  after  it  is  built  and  negotiate  contracts 


with  the  befteflciarios  for  the  repayment  of 
construction  and  operation  and  mainteiiiinc-e 
charges,  'flie  land  development,  iucUuling  any 
necessary  rehabilitation  or  revision  of  the  dis- 
tribution system  and  the  required  leveling  of 
rough  land.  Is  planned  to  be  undertaken  b\ 
Department  of  Agriculture,  which  will 
negotiate  contracts  with  the  beneficiaries  for 
repayment  of  development  and  settleim-iit 
charges. 
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C.  L.  BaUey 

H.  P.  Wangen ." 

Enoa  D.  Martin 

A.  C.  Houghtcn,., 
H.  D.Galloway,. 
John  T.  White. 

D.  D.  Harris " 

G.  L.  Ster.ing 


Address 

Keating. 

Hamilton. 

Boise. 

Notus. 
Huntington. 
Huson. 
Austin. 
'  Grand  Jctn. 
Lovelock. 
Ballantine. 
Logan. 
Bonanza, 
Bonanza 
Sidney. 
Chinook. 
,  Chinook. 
Chinook. 
Harlem. 
Zurich. 
Rupert. 
Burley. 
I  Gooding. 
Roosevelt. 
Fallon. 
Mitchell. 
Gering. 
I   Torrington. 
Bridgeport. 
Ogden, 
Okanogan. 
Phoenix. 
Ephraim. 
Spring  City. 
Powell. 
Deaver- 
Stanfield. 
Pa,\«on. 
Fort  Shaw. 
Fairfield. 
Hermiston. 
Irrigon. 
Montrose. 
I  St.  Anthony. 
Ogden. 
Ellensburg. 


Issued  7i,„nthl.v  by  the  Bureau  of  Rodamatl.m,  Departnie 


1  w";   b'"?"''?'  '''"""'  ""''M'l.  Salt  Ijike  City,  Utah. 
<  W.  J.  Burke,  diatnct  coun.e!.  Billinsre.  Mont. 


partnient  of  the  Interior,  a.s  approved  by  the  Director  of  the  Budget. 


Sallie  a.  B.  Coe,  Editor. 
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